- Karnataka School

9 Model Papers + One
-~ Model Paper given by

Examination & Assessment
Board with scheme of answers

Question Bank Capsule

Cohtammg 15 MCQ + 5 Fill in the Blanks
Y per KSEAB Guldelmes |

From State Chemistry Forum

* Karnataka State Chemistry Lect—d_r_efs Forum (R), Bengaluru




l
|

Hon. President :  SriJayanna.M
Vivekananda PU College, Bangalore
Mobile : 9448432349

President : Sri Rajashekara Hegde
NMKRYV PU College, Bangalore
Mobile : 9480708840

Vice Presidents :1. Dr. Ere Gowda G.B.
Govt. PU College, Yelahanka, Bangalore
Mobile : 9844316387

2. Smt. Prameela H.
Govt. PU College for Girls, Bangalore
Mobile : 9480428106

3. Sri Jayaramu.K '
RPU College (KTSV), Bangalore
Mobile : 9880115258/7892408109

Secretary :  Sri Ramesh chandra Reddy P.B.
' BEL PU College, Bangalore
Mobile : 9886262678

Joint Secretaries :1. Sri Manjunath Bhat
Govt. PU College, Hiriadka, Udupi
Mobiie : 9448416987

:2. Dr. Srinivasa
Govt. PU College, K. Honnalagere,
Maddur Taluk, Mandya
Mobile : 8088520293

Treasurer :  Sri Shivakumar.M.D
Govt. PU Coilege, Tiptur
Mobile : 9449684564

Revised Edition - 2023

Published by . KSPUCLF, Bangalore
For copies contact forum members
Price : Rs. 60/-

E-mail : pbreddycta@gmail.com / jayaramuk1970@gmail.com




SOnE
weéoja Slapks s éao:a’de TR é)m@'r—m?e

| 2022-2333¢ w@@od BIOFEIB OO, wdé}m@m— 530 9wRa3030 CBSE |
'w@%&bdm @&N@N —~ NCERT 6&.\)«)571@53 eV Of)JDGﬁ 0 QTPEORT, 9T
@5033 SRS wd QNWOD TN szaecSm a’msd@ wswo &)d@awsan’@m‘
@médea’ 33 aod@awsam?ﬁ &@csmﬁra%fm@d @w%é mm @amo&'r—é
ded 230D, cad% TRTBON 00%T3 dwoﬁaé&m emuomﬁ)%d ﬁe@%ofm B3
%w@ojam 2022-233 "?@3@ EOWEE 3@)@503 m@a f&d@od eméab 236@%

3
abéa aﬁaz&rﬁ ws w@ﬁm% 3533@@?1@ ﬁe@% css mcﬁﬁ%ﬁm @m—moéd

e g 2000 75e @w S0, BRTIB TIgIon TR wdfae%mﬂ a3
DY éba:«a’@ﬁ 353 wocﬁémﬁo Nemﬁ

3 5w@osasa TETTN Nesm 2T, emsabw@m T 3003, 3T )

1 | egmen, Nmsﬁ P Noémm Bent Aeson Toehoh Gamod 0w |

.-mwmme;sa m@daéd mm fa:n eméab W@Nm 3533@6 O :néa

: P

| NG dwoﬁaé&m emwm :3% éao@ids B3 %w@ojam 3, wéemmﬁeﬁ) wej,@d ,
| ez 09, mcs 03 R ;}dfawéojam "?@mow 3eDBOH ejzsojawm aSowef)NaSe%ozﬁu :
| Beeddess.

| wodéﬁ% o

- TOONFTID ewd
o . B.00.3.3R. T.0.. a”c@%




PREFACE :

The State Chernistry forum deveioped Question paper capsules in

chemistry for the second year P.U. students with the objective to provide the
students a large number of Quality Questrons and problems in various forms and .

format namely multiple choice Questions, Short answer Questions and long |

answer Questions with varying levels of difficulties.

r This is very important for I[I P.U. Board examination The Questions given

_in the book are mainly of expected and higher dlfﬁculty order by practlsmg these
"Questions and Problems. Students will able to manage with the margin between a
- good score and an excellent score. We have made this book unique for the benefit

of the students in such a way that it presents not only hints and solutions but also

~ detailed and éuthent_ie explanations. Students can learn the concepts through these

detailed explanations which will enh-anee their thinking and learning abilities.

We Would like to Thank Mr Manj unath Bhat Ra]eev Nare gal Jayaramu.K,

— agouda, Sudharshan, Dr. Srinivasa,

- Secretary Rameshchandra Reddy P B and all executive committee members for

| | the completion of this book, they wrote, checked and revised all Questions and

answers. .

‘With the hope that this book will be of great help to the Students. We wish

- great success to our learners

S.G.Rajashekar .
| President
Kamataka State PU Chemrstry LCCtl.h ers Forum (R),

Bengaluru
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Model Question Paper-l
Chemistry |

. | Time: 3 Hrs. 15 Mins, o "~ Max.Marks: 70

Instructions:
1. Question paper has FIVE parts. All parts are compulsory
2.a. Part-Acarries 20 marks. Each question carries 1 mark.

b.
c.
d.
e.

Part-B carries 06 marks. Each question carties 2 marks.
Part-Ccarries 15 marks. Bach question carries 3 marks.
Part-D carries 20 marks. Each question carries 5 marks.
Part-E carries 09 marks. Each question carries 3 marks.

3. In Part- A questions, first attempted answer will be considered for awardmg marks

4. Write balanced chemical equations and draw neat labeled dlagrams and graphs Wherever necessary.

5. Direct answers to the numerical problems without deta1led steps and spec1ﬁc umt for final |

answer will not carry any marks.

6. Use log tables and s1mple calcu lator if necessary (use of sc1ent1ﬁc calculator isnot allowed)

T

e

_ Part-A .
I Selectthe correct optlon from the given chmces S 1x15=15
1. Which of the followmg unit 1s useful in relatlng concentrat1on of solution with its
vapour pressure‘7 o 3 e '
a) Mole fraction 1 'll1on c) mass percentage d) molality -
2. The difference between the elec rode potent1als of two electrodes when no current is
drawn through the cell is calle‘ L s - : _
a) Cellpotentlal b) cell emf |- 'c) potential difference d) cell Voltage
3. Electrolysis ofaqueous sod1um chloride (NaCl) will produce;
a)sodiumat cathode and H2 gas atanode b) Cl,at anode and H, gas at cathode
ﬁ ¢)both sod1um and Cl produced at the cathode d) Naat cathode and Cl, gas atanode
; 4. The mo‘eculanty of react1on cannotbe _ o R
_ a) Zero -b)One ne), both (a)and (o) d) whole number
l 5. W h1ch ofthe followmg trans1t1on metal ions is colourless
- 2 yCr™* )Zn® T
6. Wh1ch of the followmg isan amb1dentate l1gand‘7
a) CO b) NH | c) SCN™ d) Ll
7. ’Wh1ch oneof the followmg has the lowest boiling p01nt‘7
'~ a)CH,Cl  b)CHCI ¢)CHBr d)CHJI -
8. Whenasecondary alcohol is treated with copper at 573K, It forms.
‘a)Analdehyde b)aketone c) alkene d)carboxylicacid
9.  When Phenol is treated with dilute HNO, at low temperature and the products are

‘separated by;

a)simpledistillation b) sublimation |
¢) steam distillation - d)reduced pressure distillation

-1-




a) sp b)sp’d c) sp’ - dspt |
11.  Whichofthe followingare strongest arid weakest acids respectively 7 -
| A)F- C_H COOH * : B)CH, COOH  C)CI-CH,-COOH D) Br—CH ,COOH
. aB&C b)A&B c)D&B d)A&C _ . SR
12. The[UPACnameotamine (H,C),N-CH,-CH, . = -~

10. Hybridization of carbon of carbonyl group is;

a) N,N-Dimethylethanamine =~ b) 1,1-Dimethylethanamine : oy
¢)N-Dimethylethanamine ~ d)N-Ethyl-N-methylmethanamine . |/
13. Which of the foliowing does notreact with C;H,SO,CI? . ' :
" a) Primary amine b) Secondary amine ¢) Tertiary amine d) Both (a) a. d (b)
14. The number of peptide bonds present inatetrapeptideis; .
- a)One b)Two ~ ¢)Three  d)Four

15. = Ascorbic acid is a chemical name of;

a) V1tam1nA b) Vitamin D ¢) VitaminK d) Vltamln C

Frll in the blanks by choosmg the approprlate word from those glven inthe {

L.
brackets: | : . e Ix5=S :
(2-Butene, one, dlSSOClathIl, hydrogen bonds, Zero, l—Butene) | |
16. Van't Hoff factor for a solute is more than 1 ‘ _.cates that the solute undergoes ,

. in solution. e f_
17.  Units of rate constant and rateof reaction fora order reaction are same. - |§
18. The number of unpaired electrons present in Cu is_ | L
19. _._isthe major product form »_»When elimination of HBr from
~-bromobutane. - B |
20. Lower ahphatlc ammes ar,, soluble in water due to the formatlon of
T Part-B »
III. Answer any three of the followmg Each question carries two marks: B 3X2‘6

22, Show ‘that the half life perlod of a ﬁrst order reactlon is 1ndependent of initial :

- 25. Explam HVZ (Hell Volhard- Zelmsky) reaction with equatlon

21. Whatare isotonic solutrons‘? What happens when such solutlons are separated by semi |;
] permeable membranes‘? . : ;

concentratlon of reacting species. _ ‘ ,
23. What are heteroleptlc complexes? Give an example o o
24. Complete the following equation and name the reaction '

X ‘ Ether - :
2 +2Na = — —>
| CNaX

26. Name the fat storing gland and tissue in animal body where fat soluble vitamins are
stored. .

1




Part-C

/ IV Answer any three of the following. Each question carries three marks: R 3x3=9

27. a) Calculate the magnetic moment of Ti"* ion [atomic number of Ti- -22}
b) Givereason: 3d-series elements exhibit variable oxidaticn states.
- 28. Explain the manufacture of potassium dichromate from chromite ore -
29. Whatare 1nterst1t1al compounds? Write their character1st1cs
~ 30. Give the IUPAC name of [CoCl, (N H,), ]Cl and draw cis and trans 1somers of

[CoCL(NH,),]'

31. Us1ng valence bond theory account for the geometry and magnetrc nature of [Co(NH3) ]
‘ion. (Atomic number of Co=27).
32. State any three postulates of Werner theory of Coord1nat1on Compounds

V. Answeranytwo of the following. Each question carries three marks -2x3=6
"~ 33.  Give the main points of d1st1nct1on between non—1deals utrons show1ng pos1t1ve and
_ negatrve devratlons A ’ T '
34." Draw labeled dragram of standard hydrogen electrode (SHE) Wrrte its half cell
. reactionand E°value.
35. Whatare fuel cells‘? Write the cathod1c and anodrc cell reactrons of Hydrogen—Oxygen
fuel cell o
36. Derive theinte grated rate equat1on for rate constant of ﬁrst order reactron
| VI. Answer any four of thefollow' . Eac questlon carrles five marks '  4x5=20 |
37.a) Explarn the mechamsrn of Syl eaction: for: the conversion of t-butyl bromide to t-butyl
alcohol. ' i |
b) Aryl halides are: extreme' iless reactive towards nucleophilic substitution reactions.
Give any two reasons. L " | b
EH 38. a)Explain the preparat1on of phenol from cumene. (3+2)
=6 b)What happens when a, Carboxyhc ac1d is treated w1th alcohol Wr1te the general
ni - equat1on | o
e RMgX ethe; »x N V. dentify X andY?
al | | ©o300°Cc T T o |
b) Whati the effectof o | - | - -(2"'3)._ .
(i) electron w1thdraw1ng group on ac1d1ty of phenols. - .
(ii) eléctron donating group on  acidity ofalcohols.
(iii) increasing number of carbon atoms on boiling po1nt of alcohols
40. a)Write the product formed in the following.
__ N Anhydrous »
i) @ + CH,COCl >
' AlCI,
‘€ _
i O™ _o+NmoH >

HC -~

t
(9]
[N



dry ether
.
7

H,0"

b) Write equat1on for the reaction between benzaldehyde and concentrated NaOH
solution. Name the reaction. '

41, a) pK, values of three carboxylic ac1ds A, B and C are 12.3,.14.6, 9. 8 respect1vely
Arrange themin the i increasing order of their acid strength.
b) Explain decaboxylation reaction and write general equat1on
¢) What is Jones reagent? :
42. a) Give equat1on to prepare methanamine by Gabrlel Phthallmlde synthes1s
b) Name the major organic product formed in the following convers1on
(i) When nitrous acid is treated with methylamine. S )
(ii) Benzene diazonium chloride is treated with KI
- ¢) Tertiary amines cannot be acylated. Why?

43. a) What is denaturat1on of proterns‘? Which level of structure rema1ns 1ntact durmg
denaturat1on‘? o '

b) How do you show that 1) Glucose contains six carbon atoms in stra1ght cha1n
Sl Glucose contains carbonyl group? . ,
- ¢) Give an example for polypeptide type of harmone

iii) * CHMgBr +CO,

R e B T e

SR oI GG e

| | PART-E iy | y
VIIL. Answer any three of the followmg Each questmn carrles three marks: 3x3=9

44.  Anaqueous solution of organlc com und contammg 0.6g of it d1ssolved in2i.7 gof
_water; frppvpe at272 18’71/ T€ihax

At the-value ull\f is 186K kgmot forwater which freezes at |
273K, Calculate the molecular mass of organic compound.

45. The vapour pressure of water is 12.3kPa at 300K. Calculate the vapour pressure of one
molal solut1on conta1n1ng asolute dissolved init. ;

46. How long hasa current of 3 ampere to be passed through a solution of silver n1trate to (I
o coata metal surface of 0. 42 g (Atomic mass of Ag- 108). ,
47. The resistance of M/10 solution is found to be 2.5 X 10° ohms. Calculate the molar
~ conductance(Given: Cell constant 1.15 cm™) ;

48. Afirst order reaction requ1res 30 minutes for 50% completlon Calculate

| i) rate constant and |

ii) using rate constant calculate the time required for 75% completion of reaction. ;
49. The specific reaction rate of areaction triples when the temperature changes from 30°C §
to 50°C. Calculate the energy of activation of the reaction. (Given: R=8.314 JK™mol") §




Answers
I
[y : a b b a C : >C a b c d
11 12 | 13 14 - 15
b a Cc c d
| § .
16. Dissociation
17. Zero ™ '
18. One .
19. 2-Butene ( '
20. Hydrogen bondg
I1L. 4
—9 | ©21. »
L they are separated by semipermeable membranes, the process of osmosis does not
of i “takes place. ' ' v \ S
zat | ‘
tto l
lar |
°C - L S )
b . _2303x0.301
ok
't 0693
Kook

. The half-life period of a first order reaction is independent of initial concentration of reacting
species. o

-




23.
24,

25.

- 26.Liverand adinose tissue -

_27'. a)

~X . DryEther |
2 ©/ *+2Na —> , .
- . 2NaX £

- presence of small quantities of red phosphorus to.form o-halo, ac1ds Th1s reaction is

1) X,/ Red phosphorus L
R-CH,-COOH - = R—('JH_-CQ_O_H
X—Cl Br

7

Complexes in Which'a.me’ral ion or etom is bound to more_than one kind of 'donor, |
groups (hgands) are called heteroleptlc complexes

Ex [CoCl, (NH3)4]

Flttlg reaction .
Carboxylic acids containing a hydrogen reacts with chlorine or bromlne in the

known as Hell-Volhard- -Zelinsky reaction.

a- Halocarboxyhc a01d

TR T

TS

ST

R AR

EREG

28.

_,4FeCr,O +8Na,CO, +70, —  8Na,CrO+2Fe,0, +8CO,
. Step 2:Conversion to sodium dl—chromate "The yellow solution of sodium

chromate. _ |
. 2Na2CrO4+ 2H —*Na,CrzOﬁ—,Z_Na+ + H,0

Step [convyersion to sodlum chromate] The concentrated ore is mlxed w1th
sodium 0f.'potass1um carbonate in excess of air,

chromate is ﬁltered & acidified w1th H SO, to give orange coloured sodium di-

Or :
2Na,CrO,+ H,S0,—Na,Cr,0,+ Na,SO, + H,0




is

7

Step 3:conversion to potassium dichromate: Sodium di- chromate is.more soluble
than potassium di- chromate hence sodium di-chromate is treated with calculated amount
of KCl to give potassium di-chromate. ' '

Na,Cr,0#2KCl —— K,Cr;0,+2NaCl

29. Interstitial compounds are those which are formed when small atoms hke hydrogen

Carbon or nitrogen are trapped inside crystal lattices of certain metals
Ex: TiC, Mn,N, Fe,H, VH, and TiH, ,, etc. .

Characterstics: High M.P, higher than those of pure metals, very hard retaln
metallic conduct1v1ty and chemlcally inert.
30. TUPAC name: tetraammmedlchlorldocobalt(II_I)chloride
r e

Cis

31.  The central ,metal is Cobalt its electronic cortl

‘Hybridization : d’sp’ hYbﬁdization

d 4s Gp
- d sp’ hybrldlsatlon |

each NH hgand donates apair of electron to form a octahedral complex

AR Y xx | xx | xx | xx [ xx [xx |

d’sp’ hybridisation

Magnetic property : diamagnetic
Geometry : octahedral
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In co-ordination compound metal exhibit 2 type of valencies. .

1) Primary valency

2) Secondary valency :
Primary valencies are ionisable and represents the oxidation state ofa metal
Secondary valencies are non-ionisable & represents the co-ordination number,
Primary valencies satisfied by anion (-ve ions). | o |

Secondary valency satisfied by both neutral & anions or molecules are called legands\.-’ ,
~ Primary valency is not fixed. ’ '

Secondary valency is fixed due to co-ordination number Wthh is ﬁxed

Primary valency is non-directional .
Secondary valency is directional space it glves a definite geometry to: complex ion.’
Ifthe co-ordination number is 4 (its geometry) is tetrahedral of square pyramrdal.

A T B D T e A5

St

R

N AT

SE

Srpi
22

\%
Positive deviation from - Negative deviation from
| . Raoult's law- . : Raoult's law ¢
1) | Heat is absorbed - 1) = Heatisevolved 33
~ - during dissolution AH>O during dissolution AH<O | i
2) . Volume increases ., .| 2)::*:Volume decreases g
during d1ssolug§on A_V>O- . during dissolution AV<O | E
3) Attractive fo:'rlceBét’ween “3)  Attractive force between
A-Bis weakf ' {-than A- A A-B is stronger than A-A é
. _ ' eS| "and B-B attractive forces %
4) Forms mmlmum b0111ng | 4 Forms max1mum boiling - ,
' "_,/;.f-pomt azeo pe S _, pomt azeotrope
. 5) Ptotal <P X + P X
34) —

" 98%08%0%0’

—Finely divided
platinum coated
on platinum fot)

It consists of a plat.num electrode coated with platinum black. The electrode is dipped -

" in 1.00M HCl sclution and pure H, gas at 1 bar pressure is passed to it.
Itis represented symbolically as Pt(s)|H,(gas) 1bar|} H'(aq) 1.00M)

The half cell reaction is givenas H'(aq) + e — % H,(g)

The standard electrode potential of SHE at all temperature is assigned Zero potential
! .

(7=0.0%)

R

AL AN ST T Y

4
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35. Galvanic cells which convert the energy prOduced'durirlg the combustion of fuels like |
hydrogen, methane ,;methanol etc directly into electrical energy are called fuel cells

- Anode: 2H, (g)+4OH (aq) —+4H O(1)+4¢
Cathode: O, (g) +2H,0 (1) +4¢ —40H

'36. First Order Reaction has the rate of the reaction is proport1onal to 1s power of the

concentrat1on of reactants. Consider the react1on R—>P

~ Rate=-d[R}/dt=k[R]'=k x [R]
d[R]/[R]=-kdt (1ntegrat1ngboth s1des)

- In[R]=-kt+I(where,I= 1ntegrat1on constant)

In [R]=-kx0+I(att=0, [R]=[R],=initial concentration of the rea
In[R],=I . _,
From equation (1), In [R ]—-kt+ln[ ], (because I= [R]é);fl?

Therefore, -

rateconstant k: lln [R]": —log [R] .
ot

yed

tial

37 a) . i :
I Step Tertlary butyl brom1de 1on1zes slowly to g1ve sp’ hybr1d1sed planar tert1ary butyl
carbocat1ona brom1de ion. .

l® - + Br

II Step: The nucleoph1le ‘OH from aqueous NaOH attacks planar carbocation on either s1de
to glve tert1arybutyl alcohol

' ; S fast-"-
)@ , + OH : —> (CH,),COH




b) C- X bond acquires double bond character due to resonance

* Difference in hybndlzatlon of carbon atom in C-X bond i in haloarenes the C- atom

attached to halogen is sp? hybndlsed i.e greater 's' character is more electronegative

- and can hold the electron pairof C-X more tightly | |
+Instability of phenyl cation.

- «Because of poss1ble repulsmn dueto electron rich arenes.

38. a) Cumene or isopropyl benzene is oxidized in the présence of air to give cumene

hydroperoxide. Itis converted to phenol and acetone by treating it with dilute acid. |

CH CH CH C O O-H OH ‘ |
@ @ ; ¥CHOOCH,
a0 ad i -
Cumene ‘Cumene Pheno-l N
hydroperoxide Lo S

b) Esterlﬁcatlon Conc.H,SO, SR o
RCOOH+R -OH ——> RCOOR +H O

Wmmmmmﬁmmmmmmmmmﬁnmmm«mqmmmmwm

39 a)

40.'a), : ', N (11

' CH,COOH

24 )—CHO + Conc. NaOH —— @—CHZOH ¥ V@—COONa {
Benzaldehyde - o Benzyl alcohol = Sodjum benzoate

- Name ofthereaction: Caﬂnizzaro’s reaction
41 a) Increasing order ofacid strength is B<A<C - v
b) The process of removal of CO, from sodium. salt of carboxy lic acids using dry soda lime |

iscalled decarboxylatlon gives hydrocarbon.

NaOH+CaO -

R-COONa — R-H+Na,CO,

-{0-




] Reagent used for decarboxylation reaction is sodalime (NaOH+ CaOin theratio 3:1).
m | c) Chromium tn0x1de (Cr03) in acidic medium s called Jones reagent :
NH alc
-H,0
| 0 O NMethyl
S L o Phthalimide
>ne Phthalimide Potassium Phthalimide B
N Phthahc aCld Methé{hamine

b) (1)alcohol (11) 1odobenzene

¢) In3’amines, there 1sno hydro genon the mtrogen atom

43.a) Loss of b1ologlca1 act1v1ty of protem by heatmg or change in pH in presence of salts is

Part-E
K#1.8KKg/mol
. W=06¢g
1.86%0.6 x 1000 W=21.7
= 0
Na 2T 0.813x21.7 ATFT-T,
’ ) M = 63. 26 g/ mol’ - =273-272.187=0.813K
te” ' . '
45. 1molal solutlon implies one role of the solute dissolvedin 1000g ofwater.
Number of moles of solute (n,)=1mel ‘
i 1000
tthe Number of moles of water (n,) =15 - 55.5mol
IE L* RURCI PRI R T B 1+33 35 i




Vapour pressure of solution = P° X Mole fraction of Solute
- =P X (1-Mole fraction of water)-12.3 X (1 -0. 0177)
- =12.3X0.982=12.08 kPa

R TS R T i M T S g e . |

46. Ag'tle—Ag |
IF  1mol |
96500C — 108g g
i
96500 C dep051ts 108 gong i
96500 x 0.42 y
Charge required to depos1t 042¢gQ= T og =37s. 27C :
:
t= Q_ M =125.09seconds i
I3 |
47.
AR
k=115x = 4.60 %10 ohmem g
A 1000 x k ‘. |
_ 1000 ><‘,4.'60 x 19*‘ ‘cmzmgz‘
.2 203 log4 60 minutes i
00231 7
49k B [1-1]
log~%t=-——=
k 2303R | 171,
E = 23031’TT1gk
T,-T 3
E, —44707 16 J OR 44. 16KJ
kkkkkkkkhkk*k
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Model Question Paper-2
| - Chemistry - .
Time : 3 Hrs. 15 Mins. ' : - - Max.Marks : 70

Instructions:

1. Question paper has FIVE parts All parts are compulsory _
2.a. Part-Acarries 20 marks. Each question carries 1 mark.
b. Part-B carries 06 marks Each question carries 2 marks.
c. Part-Ccarries 15 marks. Each question carries 3 marks.
d. Part-D carries 20 marks. Each question carries 5 marks.
e. Part-E carries 09 marks. Each questlon carries 3 marks. _
3. In Part- A questions, first attempted answer willbe considered for awarding | marks
"4, Write balanced chemicai equations and draw neat labeled diagrams and graphs

5. Direct answers to the numerical problems without detailed steps and spe01ﬁ‘ unit for final
answer will not carry any marks. - :

6. Uselog tables and slmple calculator if necessary (use of scienti

ZCalculator;,_lfs’, not allowed).

Part-A

Select the correct option from the given ch01ces 1x15=15
1.  Anon-ideal solution with negative dévi tion was prepared by m1x1ng 30ml chloroform
~ and 50ml acetone The volume of mlxturewﬂlbe

a)>80ml -+ b)<80ml . d) >80ml
2.  Standard electrode poten i o
_ a)-0.76V b) 0.10 _d)0.0V
3.  Rustisa ‘ . .
c) Hydrated FeO

a) Hydrated Fe2 Gy,

reactant ‘A’will disappear at
b) The same rate that B W1ll decrease

Wing statement is not correct for 1nterst1t1al compounds
b) Chemlcally active  c)Havehighmelting point

6. Namethe 1netal whrch possesses maximum number of oxrdatlon states
a) Chromlum i 'b)Zinc ¢) Manganese (d)Iron
7.  Thehardness of water is estimated by : _
" a)Conductivitymethod =~ b)EDTA method ¢) Sodamethod
d) distillation method : o
8.  Chlorobenzene reacts with magnisium in dry ether to give a compoundA Ais
a)CHOH b)CHMgCl ¢)CHCEMgCi d)MgCl,
9. Thecompound which shows symmetrical ethers onlyis

v— T 1
&) CT1,0 YOI OCH,O d




II.

13. - Carbylamine reaction s answeredby

- 10. Inthe hydroborat1on—ox1dat10n reactlion, propene is treated w1th diborane followed by

- H,0, andNaOH the organic compound formed is

a) H,C- CH,-OH b)CH CH(OH)CH c) H,C- CH -CH, OH

d) (H,C),C-OH
11.  Aldehyde which: answers Cannizzaro's reactlon does not contam

a)p-Hydrogen b)a-Hydrogen  c¢)y-Hydrogen d) 6-Hydrogen
12. Hinsberg'sreagentis o . '

a) Benzene Sulphuryl chloride =~ b)Chlorobenzene

c¢) Benzene sulphonyl chloride d) B'enze'ne carbonyl chloride ...

a) Phenols b)Aldehyde c)1'-amines d)2 -ammes
14. Which one of the following is a polysaccharide: ,
~a) Starch b) Maltose -(c)’Fructose (d) Glucose
15. RNAcontains

a) Ribose sugar and Thymine b)Ribose sugar and Ura01
Uracil d) Deoxyrlbose sugar and Thy ymme

“c) Deoxyﬁbese sugar and

Fill in the blanks by choosing the approprlatew:':ord from those g1ven in the

brackets: 1x5=5§ |
‘ (Rate Constant Sodium benzoate, Nltrogen, one, natlon, zero) f
' 16. The suth of mole fractions of:gll. the. eomponents in a binary mlxture is equal
| to .
17. The half life period ft tlonls inversely proportional» to the
18. Dehydrohalogenatlon of: chloride is an example of reaction.
19. L 1s used‘as a fi preservative. , '
20. T ett ethyl amme reacted with HNOz is -
: Part-B B
' IIL. Answer any three of the ' owmg Each questlon carries two marks: 3x2-‘6
22.

Iv.

. 23. Identlfy the ebunter ionand chelatmg ugand inthe complex [Cr(en ), (NH,),] Cl
24, Whatisa Polyhalogen compound‘7 Give an example. '

25.  Whatis Wolf-Kishner reduction? Wnte the general equation
26. How Glycylalanine (Gly-Ala) is formed? Give equation.

o , . Part-C _
Answer any three of the following. Each question carries three marks : | 3x3=9,
27. Mention any three characteristics of d-block elements.

28. Write chemical equations for the reactions involved in the manufacture of potassium
dichromate from iron chromite ore.
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, B 29. Whatis formula of the product formed when lanthanoids (L,) react with

i)Halogens(X,) ii)Nitrogen(N,) iii) Water (H,0)

30. Write the IUPAC name of the complex compound [Co(N H3)3]C1 ]. Draw Fac-mer
isomers of it.

31. The spin only magnetlc moment of [MnBr,]” is 5.9BM. Predict the geometryof the.
complexion.

3 1 Using valence bond theory account for the geometry and magnetic nature of [Co(N Hs)ﬁ]
ion. (Atomic number of Co= =27).

32 Explain synergic effect in the formation of metal carbonyls

Answer any two of the following Ea'ch question carries three marks:
33. What are ideal solutions? Mention any two conditions to form ide

34. Mention the condition at which Daniel cell is functions as electroly 11. Write the -
salient features at this condltlon ' :

35. Giveany two differences between metallic and electrolyt conductors;,;
36. Explain the calculatlon of activation energy___’_from Arrhen It equ tion by graphlcal

L Part-D L _
Answer any four of the followmg Each qu stion ‘arrles five marks. . 4x5=20
37.a). Writethe d1fferences betWeen S 1 “and S 2 me mw1th respectto |

40. a) Give nain s of the reagents (reactlons) to bnng aboutthe tollowmg transformatlons
i)benzeneto ace tophenone  ii) benzene to benzaldehyde =
iii) hex-4-enenitrile to hex-4- enal
b) Aldehydes are more reactive than ketones towards nucleophlnc addltlon reaction.

41.a) What happens when Sodium benzoate is heated w1th soda lime. What is the role of soda

b) How is acetic anhydride is prepared from acetic acid? Give equation.

R
ind
method?
s=5 [[| VL
1) Order of reactlon
111) conﬁguratlon of the i
h\ (‘hlnrnfnm is ster
38.
2=¢
din
Explain by giving two reasons.
3=
lime in this reaction?
lum

42. a) Write the structures of main products formed when benzene diazonium chloride reacts
with the following reagents: I) CuCN/KCN  ii) B,0 111) CH,CH,OH

-

-iD-




b) pK, value of anihne is quite high. Give reason. ,

43. a) What are reducmg sugars? Sucrose is a non-reducing sugar. Give reason.
b) What is a nucleoside? Write any one functions of RNA.
¢) Name any one vitamin that is storcd in fat storing tissues.

PART-E _ o

VIIL. Answer any three of the following. Each question carries three marks: 3x‘3—9'" |
44, At400K 1.5 gofanunknown substance is dissolved in solvent and the solution is made ;

to 1.5L. Its osmotic pressure is found to be 0.3bar. Calculate the miolar mass of the |
unknown substance. (GivenR=8. 314X10*LbarK* mol M

' 45. Normal molar mass of a solute is 246 g mol™ and observed mola
346gmol”. Calculate the value of i? Comment on the. state of the sol

46. The remstance of 0.01M acetic acid solution is found to bie 2220 ohmw

- a conduct1v1ty cell with cell constant 0.366cm™. Ca
conductivity. o

47. Calculate ' limiting molar conductivity of Calcium sulpl
conductivity of calcium and sulphate ions are

: f the solute is
n the solvent.
measured in

Limiting molar
119.0and 16030 Sem’mol” respectively

48. Forareaction 2NH, (g) H Nz(g)+3H2(g) onstantk=3X10’ molL s

f'What are the rates of production N, and Hz gas5
49. Calculate time taken to.r Om

Raj

1L reac nt to' 5 molL of reactant for the first

orderreaction hasTate e
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Answers
I. 1. b)<80ml

2. d)0.0V

3. a)Hydrate Fe O,

4. a) Half the rate that Bwill decrease
(= 5. b)Chemically active
e | 6. c)Manganese
the | 7.  b)EDTAmethod

8. b)CHMgCl

2 ig 9. b)CHO

10. ¢)H,C-CH,-CH,-OH
1in | 11. b)a-Hydrogen
slar ," 12. c¢)Benzene sulphonyl chlonde

k! 13. c)1’-amines

lar | 14. a)Starch
Y 15.  b)Ribose sugarand Uracil
} IL. -
> 16. One

17. Rate Constant

18. Elimination -
irst 19. Sodium benzoate

LU lV urogcn

IIL.

21.

he st01ch10metnc coefficient of the reactlng spemes ina balanced

Rate ekp ssion fqrthe reaction: aA+bB—cC+dD1s |
Rate a[[A]'[BT or Rate= k[A] [B] where 'k'is rate constant

o)

23. countef ion is.Chloride or Cl'ions. chelating ligand: en= -ethan-1,2-diamine

24, Carbon compounds containing more than one halogen atom are usually referred
to as polyhalogen ccmpounds.
Example dichloromethane, trichloromethane, tmodO'nethane DDT, Freons
etc...

e




25.

26.

Peptide linkage -

Iv.

27.

Aldehydes and kefonés when treated with hydrazine give hydrazones which on heating
with potassium hydroxide in ethylene glycol give hydrocarbons. |

: - o o _ Ethylene.Gly;ol+KOH ' -
- >C=0+HN-NH, — >C=N-NH, > > CH#Nyg)

Carbonyl Compound ‘Hydrazine - Hydrooarbon

When carboxyl group of glycine combines with the amino group of alanine forms
dipeptide bond with the elimination of water molecule and: fotms dlpeptlde
glycylalamne (Gly-Ala). :

H,N-CH,-COOH-H,N-CH-COOH

H,N-CH,-

CO-NH|-CH-COOH

— cn,
- Glycylalanine (Gly-Ala)

28,

6. Many of these metals and thelr compounds are. paramagnetlc

- Step.2:

1. All are metals. Most:6f

5 They exhlblt*Vanable ox1datlon states.

4FeCr‘26 §Na;C03 10, — 8Na,CrO;2Fe,0, +8CO;

2Na2CrO +H, SO —*NazCrzO + N%SO +H, O _
Or

2Na1CrO4+ 2H —»Na,Cr,O;!— 2Na’ +‘H,O

Step3: | |

Na,Cr,0,#2KCl — K,Cr,0,+2NaCl

-18-
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ide

Y T AL

29.

4

30.

31.

32.

‘The metal-carbon t bond is fof

)LoX, i)LoN i) Ln(OH)+H,

[UPAC name of complex compound [Co(NH,),]Cl, ] is
trlammmetrlchlorldocobalt (11I)

The coordination number of Mn® ion is four, then the expeCLed stru res are either
tetrahedral or square planar. y
The magnetic moment of the complex ion is 5. 9B
electrons in the d-orbitals are five, then the expected
ligand s Weak ﬁeld ligand and forms high sp1n complex

.shows number of:/unparred
cture i3 tetrahedral due to

In metal carbonyl the metal-carbon bond possesses both " and a- character

The metai-carbon & bond is formed by the d
carbonyl carbon into vacant orbitals of metal

by the donatlon ofa pair of electrons froma ﬁlled d-
bondmg T " bltal of CO

1on of lone pa1r of electrons on the

orbital of metal into the vacant
The metal to ligand bonding

1 4 V. Vay ! 3 Puni, |
DElwcenl cUandmeta

synergic bonding in metal carbonyls

Solutro which obey Raoult‘s law over the ent1re range of concentratlons are known as

ideal solutions.

Conditions to formideal solutlon
i) Enthalpy of mixing of the puire components to formthe soluflon Am,x H=0.

ii) Volume of mixing, A, V=0.

~ iii) An ideal solution will be formed when mterrnolecular force of attraction between

the molecules of solute (A-A) and those between the molecules of solvent (B-B) are
nearly equal to those between solute and solvent molecules (A-B).




34) When external potential Em>1 1V, the Daniel cell functlons as an electrolytic cell.

When external potential E

ext

>1 1V, the sahent features ofthe cell are

1. Electrons flow from the copper rod to the zinc rod.
2. Current flows from zinc to copper electrode.
3. Copper dissolves at the copnerelectrode

4.Zinc is deposited at the Zinc electrode.

35.

Metallic conductors

- Potassium Phthal

of electrons.

The conductivity is due to movement

The conductivity is due:to the-,
movement of ions

They conduct electricity in solid state.

They do not conduct electrici

solid state,
but conduct electricity in fused

> or solution.| f

No chemical change takes place.

-E,

36. Weknowthatk— AeRT

By taklng log on both sides Ink= lnA-

E—(ﬁf

E (1
1 - L
o8 2, 303R[TJ

f'the slope from the graph,

Energy of activation can be calculated as
—=-2.303 xRxslope

¢ - S, mechanism Sy

y: mechanism

Order of reaction

One (First order kinetics)

“Two (Second order kinetics)

Reactants cn which rate
cf reaction depends.

Only on concentraﬁon of
-alkyl halide (haloalkane)

On both the concentration of alkyl
 halide (haloalkane).and nucleophile. | §

Configuration of the

product. of configuration

Both retention & Inversion

Inversion of configuration

220-




‘Chloroform is slowly oxidised by air in presence of light to a highly poisonous gas,
carbonyl chloride, also known as phosgene. Therefore, chloroform is stored in closed

dark-coloured bottles completely filled so that airis kept out.

b) -

2CHC1 +0, - 2COC1 +2HC1
phusgene '

38. a) Propene react with water in the presence of acid as'catalyst to form propanol. As the.
propene is unsymmetrical alkene, the addition takes place in accordance w1th

Markovnlkov S rule

CH,-CH=CH, + H0O == CH3-'-|CH- CH,
| OH

b) When sod1um t butoxide is reacts with methyl bromlde 1n her medium gives |

t- butyl methyl ether.
CH,

Ci" —OCH; NaBr
o _ CH, o o |  om I
. i . | | NoJ |
CH-C-H | CH,-C-0-0-H @ C( |

Cumene Cumene . _ .
; . . Phenol | p-nitrophenol | o-ritrophenol
(isopropylbenzene) hydroperoxide eno p-nitrop eno o-nitropheno

21-



40. a)i) Acid chlorlde in the presence of anhydrous alumlnlum chloride (Fre1de1 Crafts
acylatlon reaction)

1i) Carbon monoxide and hydrogen chloride i in the presence of anhydrous alumlnum
chloride (Gatterman - Kochreaction)

iii) d;nsobutylalumrmum hydride or DIBAL-H

approach of nucleophile to carbonyl carbon.

ii. Electronic effect:- two alkyl groups in ketone decrease electti phili
carbon more effectively than inaldehydes. '

41.a) When Sodlum benzoate is heated with soda lime (N a/

ratio), it loses |
carbon dlox1de to form benzene. Soda limeis decarboxyhsrng agent. o

b) Carboxyhc acids on heating with mineral a01ds such as H SO; or w1th P,O, glves

correspondlng anhydride:
_ /O O\ /O' O\
H,C— C‘\ + P : C— CH,
OH HO~ ~No

'Ethanoic. anhydride

Ethanoic acid
c) = The role of Sodium benzoai:e chemical in food as preservative.

ii) C,H,OH+N,+HCI -

iif) C;H, + N,+CH,CHO + HCI

b) The amine (-NH,) group is attac'hed directly to the benzene ring, unshared electron pair |
on nitrogen atom to be in conjugation with the benzene rlng and makmg it less avallable
for protonatlon




afts

um -

‘the

myl

#
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CH, |

VII

43.a) Carbohydrates which reduce Fehhngs solution and Tollens reagent are known as
reducing sugar. :

Sucrose is formed by glycosidic linkage between C-1 of a-D- glucose and C-2 of 3-D-

fructose. Sucrose a non-reducing sugar because the reducing groups of g]ucose and
fructose are involved in glycosidic bond formatiou. '

b)A unit formed by attachment of a heterocyclic nitrogeneous base to-1' position‘of sugar
moiety is known as nucleoside. A nucleoside contains only two basic components of
nucleic acids, one is pentose sugar and the other is nitrogeneous base. '
Functions of RNA: 1. Proteins are synthesised by RNA molecules in: fhe cells.

~ 2.RNA functions as an adapter in proteln synth :
- c) VltammA D,Eand K(any one)

44, a, = TRRT
ny
-2
1 5x8. 314x10 ><4QO _110 85gram mol 2
03x1.5 ,
- normal molar mass
45. 1= '
: abnormal molar mass
346gmol™ - ]
= ___;_g;_____:T-:: 1_5}1 -
246gmol™ .

pair

able

Solute is undergoing dissociation.

1 Constant 1 0.366

46. Conductivity (K) =
- ) Resiétance‘ (R) 2220

'=1.648 X 10™* Sem™

Conductivity (K) 1648 %10~ x 1000
Molarity M) = 001

: Mo?lar ConductiVity (AQ = =16.485Scm*mol™

CasO; —» Ca"+80;
According to Kohlrausch law;

~119.0 Scra’mol™ +16.485Scm’mol™

~279.0 Sem mol™

23-




.' Pt S
48. 2NH, —— N, +3H, isazero orderreaction. -
In zero order reaction. Rate constantk=3X 1 OsmolL'ls'l.

__LdINH,)__dIN,] | 1d[H)]

2 4t dt 3 di

. . _dIN
" Rateof productionof N, = [th—]

=3x10°molL™s™

dld,

Rateofproduction of | H, = I 3x3x 103m,01L"1s‘i = 9(';10

49, 2303 o LR

K = 222 jog =0
ot [R]
115x107 = 2393 1520 _ 2:303x0.6020
o 1386 = ¥-1200 Sec
T LI5x107 SR

***********
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Model Question Paper-3
| _ Chemistry I |
Time : 3 Hrs. 15 Mins. - ; '  Max.Marks : 70
Instructions: - : | |
1. Questlon paper has FIVE parts. All parts arc compulsory
2.a. Part-Acarries 20 marks. Each question carries 1 mark.
b Part-B carries 06 tnar_ks. Each question carries 2 marks.
c. Part-Ccarries 15 marks. Each questiori carries 3 marks, -
d. Part-D carries 20 marks. Each question carries 5 marks.
e. Part-E carries 09 marks. Each questlon carries 3 marks.
3.In Part Aquestlons first attempted answer will be eon51dered for awal vng marks .

1. Sprinkling of salt helps in clearing the snow w-covered roads in hllls The phenomenon
involved in the process is

a) 1ower1ng in vapour pressure%’fsnow |

2.
DY>ZoX ,
3. Whichi ofthe folIowmg a ‘ﬁeous solution forms a conductmg solut10n‘7
- a) _Fruqtose b)Pot Ssium hydroxide - c)Alcohol  d)Sugar-
4. ac on, theplot of InR 'v/s t'gives a straightline with ﬂope equal to
c) lnk/2 303 d) -k '

»' paramgnetiém is dué to presence of
~a)One or more unpalred electrons b) Allpaired electrons
c) permanent spin and orbital mot1on d) Due to absence of unnaired electrons
6.  Thecrystal field théory considers the metal ‘llgan_d bondtobea ____ bond.
- a)covalent b)ionic  c)polar d)hydrogen
7.~ §, reaction ofoptically active alkyl halides leads to
a) Retention of configuration b) Racemic modification
¢) Inversion of configuration d) none of these
8.  Which of the following is the least soluble in water? 4
a) n-Butyl alcohol b)n-Pentyl alcohol ¢)n-Hexylalcohol d)n-Heptyl alcohol

-25-



IL.

10. The reagent used during conver51on of aldehyde to acetal by reacting W1th monohydric |

15. InDNA, the complementary basesare

9. In vinylic alcohol, the hydroxy group (-OH) is attached to |
a)sp’ b)sp® c)sp d)dsp’

alcoholis
a)Dry.HNO;  b)Dry.H,SO, c) Dry HCI d) Dry H,PO, -
11. ;Carboxyhc acids existin dimeric form evenin vapour phase due to ,
“a)Hydrogen bond b) peptide bond cyionicbond =~  d)Metallicbond
12. What is the order of quantities of all isomers of nitroaniline formed on the reactlon of g
aniline with nitric ac1d and sulphuric acid at 288K? -
a) ortho>meta> para b) para> ortho> meta .
_ c) para>meta>ortho. - d) meta> para> ortho - :
13. ‘Thebasic strength of alky'l amines does not depend on which of the follov.
a) Number of alkyl groups b) Size of alkyl groups | A
c) Physical state of the amine d) Presence of an arom, it nng
14. Whichofthe following acids is a vitamin? -
' a)Aspartlc acid b)Ascorbicacid c)Adipic ac1d

Saccharicacid -

a) Adenme and Thymine; Guanine and Cytosme
b) Uracil andAdemne Cytosine and Guanlne'-*f:{ g
c). Adenine and Guanine; Thymineand Cytosme f
'd) Adenme and Thymine; Guagige and Uracils. . _
Fillin the blanks by cheosing the appropriate W@rd'from those given in the
brackets :

135=5

[UUll, yeuuw; ]

L.

“Answer any

16.

17. |
18. _Number of senes in the p odic table conta1n1ng transition elements are _

19. Gngnard reagent react Wrth any source of proton to give

’ _ Part-B S 18
ée of the following. Each questmn carries two marks: 3x2=6 b

21. 'Concentration of solution in terms of molality 1s preferred in comparison with
molarity'. Giver reason.

22. Whatare unimolecularreactions? Give an example.
23. BetweenTi™ and Ti®, which is more stable? Why?
24. Whatisracemic modification? A racemic mixture is optically inactive. Give reason:
25." Write the products formed when CH,CHO reacts with the following reagents: -
a. Hydroxylamine . b.Tollen'sreagent
26. Whatare the products of complete hydrolysis of nucleic acids?




Part-C

IV. Apswerany three of the followmg Each question carries three. marks : 3x3=9

27. Transition metal forms of complex compounds. Give any three' reasons.
28. . Explain with chemical equation for reaction of potassium permanganate with iodides
-in the presence of acid solution and neutral solution separately.

29. Write the differences between lanthanoids and actinoids. With reference to (1)

structural variability (ii) chemical reactivity and (iii) electronic configuration.

30. What is ambidentate li gand? Give an example. Name the type of structural isomerism
thatarises in the coordination compound containing such ligand.

31. Mentionany three limitations of valence bond theory in co- ord1nat1on compounds

32. Define crystal field sphttmg Mention two factors on Wh1ch crys l ﬁeldisphttmg A,)
' depends : :

V. Answer any two of the following. Each question carries three marks: 2x3=6
33. Define solut1on Name the physical states of solute and so ent in the solutlon ofiodine
- inCCl,at room temperature : .
34. Define lrmrtmg molar conductivity. Name &;State the law Wh1ch helps to determine the
limiting molar ‘conductivity of weak electrolgf‘].‘;& . g :
35. What is an inert electrode? G1ve an example Name any one -half cell using this type of
electrodes? . e
36. From the followmg graph £
- 4
ase g
, £
2
3
d
2= B L
vith il VI. Answer any fotur of the followmg Each question carries five marks: ' 4x5=20 |

|

37.a. Explam the nature of carbon-halogen (C-X) bond in haloalkanes. - ,
b. How aryl chlorides (Bromides) are prepared by electrophilic substitution of arenes.
“Give equation by taking toluene as an example.
38. a.Write the equations along with enzymes invo!ved in the manufacture of ethanol from
 molasses. |
b. Mention the conditions used for the dehydrogenation of secondary alcohols to
ketones. Write the chemical reaction.
39.a. Write the three reactions involved in mechanism of acid catalysed dehydration of
ethanol to diethyl ether. : |
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b. What happens when phenol treated with dil. N1trlc acid? :

40. Compound 'A’ easily oxidises to 'B'(C H,0)) on tréatment. w1th mild ox1dlzlng agent
Tollens' reagent. ‘A’ treated with dil. NaOH as a catalyst forts 'C', which on warming |
forms'D". 'B' on reacts with ammonia forms ammonium salt which on further heat1ng at
high temperature gives 'E'. Write all the reactions involvedhere. ;

41.a) Whatis the effect ofan electron with draw1ng group on the a01d1ty of carboxylic acids?
‘Givereason. ‘

b) Mention any two 1ndustr1es using formlc acid.
42.a.Givereason:

i) In-the isomeric amines, VButana'mine has more boiling poriit than N,N-
dimethylmethaneamine. - =~

ii) Direct nitratior of aniline is not possibie

VIL

vater: The freezlng point of this solutlon

1 271 QV Calenla

et " _ 0 __
D 71 171 \/au.«ula C 'OO O1 PpU W ol TTIOIATl =

45.

46.

47, Ca ss Ofsilver metal be dep031ted when SOA current passed through the
7 ulphate foran hour. (Given atomic mass of sﬂver is 108gmol™) . :
48. of the first order reaction is 1. 15 X 10 Calculate time taken to ¥

: gact'ant to3gofreactant. . , . S
49. The rate of a specific reaction doubles when the temperature changes from 47°C to §
o 57°C Calculate the energy ofactivation. (R=38. 314J'K ‘mol™)




Answers
I. 1. d)increasein freezing point of snow.
2. o)Z>X>Y -

3. b)KOH

.4' 4. d)-k

| 5. a)One or more unpaired electrons

i 6. b)ionic
7. b)Racemic modification

[,N- 8.  d) n-Heptyl alcohol

9. b)sp’ |
10. ¢)Dry.HCI
11. " a) Hydr_ogén bond
12, ¢)para>meta>ortho
13.  d)Presence of an aromatic ring
14. b)Ascotbicacid ‘
15. a)Adenine and Thymlne Guanine and Cytosme

16. Edema
17.Two

18. Four

19. Hydrocarbon -
20.'Orang_e _

21. Because molarl ) of solution vary with temperature. But mblality of solution doesn't

22.
NH NOZ >N, +2H,0

i) H, O - 2H 0+ 0,

l
, ‘ S 2
iV)N,0," = 2NO, + % 0,

23, Ti" ion is more stable than Ti" ion, because Ti™ ions have 18 electrons and noble gas |
-electronic configuration. '

24. A mixture containing a pair of Enantiomers (d- and I- forms) of a compound in equal
proportion will have zero optical rotation are called as racemic mixture or racemic
modification. The optical rotation due to one isomer will be cancelled by the rotation
due to the other isomer, hence racemic mixture is eptically inactive. - '
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v.
27,

25.
26..

28.

- 29.

‘The products of complete hydrolys1s of nucleic acids are Pentose sugar, Phosphorlc

i) smaller size of transition metal ions

- In the presence of neutral solution potassium permanganate ox1d1s
iodate: /

aAcetaldehyde oxime ' b. Acetate ion +Sodium acetate+Ag~L+ H,0 +NH

acid and Nitrogen containing heterocycllc compounds (Bases).
Transition metal forms of complex"compounds due to

ii) larger ionic charges (Or high polanzmg power i.e., h1gh charge by size ratlo)
iii) the availability of vacant d- orbltals for bond formatlon

In the presence of acid solution potassmm permanganate ox1d1se S | ’odldes to 1od1ne
2MnO,"+ 16H" + 10I' — 2Mn"+ 8HZO + 51, o

2MnO,"+ EHZO Ll 2Mn"”+ 2HO + 10,

Differences between Lanthanoids and Actingids:

LANTHANOIDS ACTINOIDS

Both Lanthanoids forms a variety of "
‘structures. But lesser tendency of
complex formation.

B Act1n01ds forms a vanety of

Lanthanbids are less reactive.

General outer electro

30. -
and e1ther of the two llget

. Linkage 1tomer1sm is arising in the compounds contammg ambrdentate 11gand
31.

Actinoids elements is
[Rn]5f ™ 6d™ 75

Lanthanoids element
[Xe]4f “*5d™ 65"

4. VBT theory does not predict the relative stabilities of different complexes.

" 6. The VBT theory fails to explain whether a complex of coordination number 4'}is' '

in the complex is called Ambidentate ligand. OR
Monodentate l1gand co= ordmate Wlth thc one donor atom (51te) with central metal

1. VBT 1nvolves a number of assumptions.

2. VBT doesnot provides quantitative interpr etatlon of magnetrc data -

3. The VBT theory fails to explain colour exhibited by coordination compounds.
4

5. The VBT theory does not provides quantitative interpretation of the thermo dynamlc "
or kinetic stabilities of coordination compounds. :

tetrahedral or square planar and cannot be exactly predicted.
7. The VBT theory fails to distinguish Weak and strong ligands.
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. The splitting of the degenerated levels (d- orb1tals) due to presence of llgands in a
definite geometry is known as Crystal - Field Splitting.

The crystal field splitting energy (A,) depends on;

1. Field produced by the ligand (Strength of hgand) |
2 Charge on the metal ion.

33. Solutions are homogeneous mixture of two or more than two components.Physical
state of i) Solute: Solid ii) Solvent: Liquid | .
34. The conductivity of an electrolyte at infinite dilution is called,limiting molar
conductivity. The law which helps to determine the 11m1t1ng mo} r‘"conduct1V1ty of
weak electrolyte is Kohlrausch's law. It states that 'the molat
“electrolyte at infinite dilution is equal to the sum. of the’i
respective cations and anions of electrolyte. o -
'35, Theelectrode does not participate in the chemical rea: ion but provide their.st
oxidation orreductlon reactions and forthe conduct '

al
1S

lamic

r 4 18]

VL

Carbon™ for: bears part1al positive charge and halogen atom bears partial negative
charge bécause shared pair of eiectrons are more towards halogen atoms.
‘ LN Bt 5-

7 C—C

'Tne porarrty of C- }( bond decreases as the electro negatlvrty of halogen decreases.
The C-X bond length increases from C-F to C-L.

b. Toluene reacts with chlorine (Bromine) in the presence cf halogen carrier such as Fe or
I, or Lewis acid as catalyst such as FeCl, (FeBr,), in cold and dark condition gives o-

chlorotcluene(o—bromo toluene).




(X =Cl,Br)

38. a. Invertase

. szszon + Hzo ‘ 7 CHuO + CleO

Zymase

CH,0, S IZCZ'HSOH +2C0,

Enzymes mvolved in the manufacture of ethanol from molasses are Invertase and
Zymase.

b. When the vapours of a secondary alcohol are passed over heated copper at
573K dehydrogenatlon takes place and forms ketone

,‘R-CH-R‘: G § R-C-R'" .~
| 573K 7 I
OH - ' -0
- 39.a. Funnationof etherfqllows SN2 mechanism.
Step 1 - Protonation of | :
a Y . Fast - H
CH,-CH,-O-H +H —= CH,- CH,-O-H
. ' ) i T
Sfep 2-Atta'ck of nuclee‘phile
CHCH Ot CH, - CH, f"o —" Slow CH CH, - CHCH + Hd:'
N~ SH - I
Step 3- Loss of proton
+ . Fast ' . 4
CH.CH, C(I) CH,CH, > CH,CH,- O - CH,CH, + H
H

-32-




b)  Nitration: - With dllute nitric acid at low temperature (298K) phenol y1elds a mlxture of
~ ortho-njtrophenol. & para-mtrophenol :

. OH
Dilute HNO ' | NO :
I IS

’ e'-Nitrophenol | p-‘Nitrophenol

4. HC-CHO+[Ag(NH,),]'+ OH ————> H,C-COO"+2A¢ +2H,0 + 4NH,

A

| dil.NaOH A -
2H,C-CHO =—=— CH,- CH - CH,- CHO ———> . CH,- CH~CH- CHO'

A omec

42.a.1) Butapamiine (Primary amines) are engaged in intermolecular Hydrogen b

| association between nitrogen of one and hydrogen of another molecule. But th

intermolecular Hydrogen bouds association- between n1trogen of one and
hydrogen of another molecule is absent in N N-dimethylmethaneamine.

ii) Direct nitration of aniline y1e1ds tarry oxidation products in addition to the niiro
derivatives. The amine (-NH,) group 'is protected by acetylation with acetic
anhydride. | S -

iii) Because aryl halides do not undergo nucleoph1hc substltutlon with the anion
formed by phthahmlde

42
(O]
v




| v

b) Preparation of f)ﬁmary amines by treating an amide with Br; in an aqueous or ethanolic; ”
solution of NaOH. Amine formed contains one carbon less than that present in the
~amide.

e | |
I .
R- C-NH,+Br, + 4NaOH — R-NH +N. a2CO + 2NaBr +H, O

This type of reactions is called Hoffmann Bromamide De gradatio_n Reaction

43.a) Glucose is obtamed by hydrolys1s of starch by boiling it W1th dllut H f%SO,, , at 393 K f

“under pressur€.
(CH,,04), + nH,O ‘ > nCsHuO‘s
0 393K, 2-3 atoms
Starch or cellulose - o Glur'ose

- b: Protein found ina b1olog1cal system with a umque ‘three- d1mens, nal structure and-
b1olog1cal act1v1ty calleda nat1ve protem ' '

-Number of moles'of solute (n,) = Mass of solute __ 20
T .. Molecular Mass of KI- 166

=0.1205

.‘M‘Olality (m)‘z Number _Of Moles. of s'olute.
: : Mass of in kg

- Molality (m) = 01205 205 506m lhg™
| 30107 o




slic 46. : _
the § Molarconductmty(A ) = Conductzvzty (k )XIOOO’
Molarity(M)
_ 1.648x107 x1000
| 0.01
=16.485Scm*mol™
47. GivenI=50A; t=1hour= 1x‘60x60=_3_'600 seconds :
- - Q=It=50x3600=180000C
AgSO, -» Ag’ +S0.*
AgT o> Ag
IF 1molje
and | -
 § 196500 X = 108 gong dep031ts
96500C —> 108gAg
18000 C — ngg
L = 18000¢ 180000x108 20'1 5
' 96500
48

iter.

4»~*seconds .

49 leenT' 47+273 320K; T, 57+273 33OK K,/K =2

% £ [r,-1] -
log—~= Y . o

ko 2.3O3RL IT, :

. E, [-330—320} .
logz =— :

2.303x8.314 330x320
0.3010 x2.303x8.314x320x330

¢ 10 :

E, =60, 860Jmol ' = 60.86 KJmol™
***********

E, =

a
-3~
)




Model Question Paper-4

s - | Chemistry . .

Time : 3 Hrs. 15 Mins. , ~ MaxMarks:70 -
Instructions: o | ‘
1. Question paper has F IVE parts All parts arc compulsory.
2.a. Part-A carries 20 marks. Each questlon carries 1 mark.

'b. Part-B carries 06 marks. Each question carries 2 marks.

c. Part-Ccarries 15 marks. Each question carries 3 marks.

d. Part-D carries 20 marks. Each question carries 5 marks.

e. Part-E carries 09 marks. Each question carries 3 marks.

3.InPart- Aquestlons firstattempted answer. will be considered for awal

i g niarks

ever necessary. . |§
it for final §

4. Wrrte balanced chemical equations and draw neat labeled dragrams and graph

5. Direct answers to the numerical problems without detaile steps and specm
answer will not carry any marks. :

6. Uselog tables and simple calculator if necessary (use of scientiti lculator__jfs"'not allowed), |
Part-A

I.  Selectthe correct optlon from the given choices’

1.  The atmospherrc pollution is generall}}'\measure
a) masspercentage b) volume percentage

2. Theelecttic charge for electrodS

a)one ampere per second

volume fraction  d)ppm |
composmon of one gram equlvalent ofasubstanceis § ’
b) 96500 coulombs per second

d) charge on one mole of electrons

FusedNaClonelecfro S1s, :athode g1ves

¢) Sodium amalgam d) Hydrogen

4. iexample of
_ ) first order reaction
: d) third order reactlon
5.
b) [Xe] 4f'* 54 65"
d) [Xe] 4 5d*! 657
" a)Zinc . b) Magnesium ~ - ¢)Calcium d) Sodium
7.  Thereaction of alkyl chlorides with alcoholic KOH is an example of
- a) Substitutionreaction - b) Elimination reaction
- ¢)Additionrcaction d) Coudensation reactlon
8. - Howarealcohols prepared from haloalkanes?
a) By treating with concentrated H,SO, b) By heating with aqueous NaOH

¢) By treating with a strong reducing agent ~ d) By treating with Mg metal

30U~
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IIl.
~ 21. Giveanexample each for natural and artificial Semlpermeable membrane (SPM\

14. Which of the followmg reactions of glucose can b_ 6

- 15, Whichofthe following B gr

- 20.

9. R-O-R, where R represent an alkyl or aryl group is the general formula of which
compound? -
a) Ether b) Ester - ©) Aldehyde d) Ketone

10. TheIUPAC nameof H-CHO is . o
a)Formicacid b) Formaldehyde ¢)Methanal d)Methanol
11. . InStephenReaction. - -
- a)Alcohols are converted into aldehydes
b) Carboxylicacid is converte'dkinto aldehydes
¢) Nitrile compounds are converted into aldehydes
d) Haloalkanes are converted into aldehydes-

12.  Amines are generally innature. |
a) electrophilic b) acidie c)basic . d) neutral
13. Benzene diazonium chloride on hydrolysis gives )
a)PhenolandN, =~ b)Diazoniumsalt c) Hydra

structure? ,

a) Glucose forms penta aeetate b
b) Glucose reacts with hydroxylamlne to forrn anoxime. & |
¢) penta acetate of glucose does not react with b droxylamlne
d) Glucose is oxidized by n1trlc a01d to gluconlc acid ‘
vitamins can"‘be stored in our body?

c) V1tam1nB6 d) VitaminB12

a) VitaminB1  b) VitaminB

Fill in the blank
brackets:

rord-from-those given imthe

1x5=5

16.

17.
18.
19.”

e Part-B - o
Answer any three of the following. Each question carries two marks: 3x2=6

22. Deﬁne rate of areaction? Whatis the un1t of rate of reaction?

23. Using abbreviations of ligand ‘er’, 1dent1fy the number of donor sites and wnte the
formula of the Ligand.

" 24. Arrange the following haloalkanes in the increasing order of boiling points. for:

i) R-Cl, R-I, R-Br, R-F ii) 1%, 2% and 3° - butyl bromide

-37-
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IV.

31. How does the magnitude of the A, dec1des the comple

32, Namethe complex compounds are appl1cable= in

25. ‘_Name_the products formed When the following compound are hydfolysed with aQueous ; £
" Mineralacids. i)acetal ii) ethylene glycolketal 3
26. . Mention any two limitations of open chain structure of glucose.

Answer any three of the following Each question carries three marks: 3x3=9;
27. Inaqueous solution, why Cu’ compounds are unstable and Cu+ changes to Cu”". What § q
specialname is given to such type of reactions? \

28. “The chromates and dichromates are inter convertible by the change in pH of
- . medium.” Why? Give chemical equations. . - s
29. Thebestuse of lanthanoids is Mg -based alloy to produce bullets '
Name the alloy used and give its composition.

30. Write the IUPAC name of complex compound Fe4[Fe(CN)6] Identify the
sphere and counterion in the complex. -

?

Part-C , l
' 1

E(

l

>0-ordination {§

are the hlghspm and low 4f

spin complexes

i) Platinum complex used to inhibit the growth‘ of tumours
1) Elcctropla ting of silver S ‘ :
111) Rhod1um complex used for the hydrogenatlon of alkenes

T L
Rt RS i e e

uestlon carrles three marks v v 2x3—6
inb 'hng point and the molar mass of a non- l-

.’d

Answer any two of the followmg Eai h
33. Derive the relat1on between elevati

\ 34. Draw a neat labeled dia

VUldUJ.C bUlutU

‘“m‘of H.,- O fuel cell. Write the reaction occurs at cathode of it

Lo VLA

: Yager o ratiks
e e RS T
SN

the cell. Mentio

35. Writeany two di es| between Galvanic celland Electrolytic cell.
36. What is’ "the offe atalyst on Gibbs energy ( A G) of a reaction and equ1l1br1um b
c~onstant‘7 Draw a Graph of potential energy v/s react1on coordmate to show the effect i |
of catalyst on act1vat1on energy.

COTIRRING T o

R

Part-D
Answer any f of the following. Each question carries five marks: ‘ 4X<—20
37.a. ‘What are ‘ambident nucleophiles? Give an example & write the general equation for the
reaction of alkyl hal1des with this type of nacleophiles.
b. Givereason.
i) The bond length of C-Cl bond islargerin haloalkanes thanthat in haloarenes.
© i) Aryl halides undergo electrophilic substitution reaction slowly compared to
benzene. . : l |
38. a. Describe the Hydroboration cxidation reaction of alkene with example.
" b. Anisole react with hydrogen iodide to form phenol, but not methanol. Give reason.

sk b i
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39 An organic compound A having molecular formula C «Hy O gives a white precipitate
* with aqueous Br,, When ‘A’ is treated with NaOH, compound ‘B’ is obtained.
Compound ‘B’ on treated with CO, at 400k under pressure followed by acidification.

gives, compound ‘C’ which reacts with acetyl chloride in acid medium to form ‘D’ ,
which is a popular pain killer. Deduce the structure ofA,B,C and D.

What is the comniion name of Drug D? .
40. a) Explain the preparations of ketones from acetyl chlorides.

b) Write chemical composition of Tollen’s reagent Name the carbonyl compound answer
forTollen’s Test. : :

41. a. Give the equations for the conversions of ethan01c acid to ethan01c anhydrlde
b. Explain esterification reaction and write the equation. ' '
42. a. Identify the products X ,Yand Zin the followmg conversion.
- NH,

' i acetylatlon B,
: ’ CH3COOH .

medium? Mention the colouf of the product
43.a. Name the naturally occurring o — ammo a
Zw1tter ion form of thlS —amino ac1d

Vltamln
¢. Which is the n1trogen cQ

T AT It 1R YOt

208 |

k|

| VI,
44, Calculatet_

_with guaninein DN

Answer any three 3x3¥9

45.
46.

5 Mg(o ooy T 2Ag(s)

< E° 237V&E° =0.80V

(Mg 2+/M) . (Ag*/Ag)
' [F 96487Cmol™ & log10® =5 |

47. 0. 001028M acetic acid solution has a conductivity of 4. 95X10° Sem™. Its A’mis 390 5
Scm’mol™. Calculate the degree of dissociation of acetic ac1d

48. The rate constant of a certain reaction is 10m1n . Calculate half-life pcrlod of this

reactionin Seconds?

49. The rate of chemical reaction quadruples for an increase of temperature 303K from
323K. Calculate energy of activation of the reaction assuming that it does not change
with temperature.
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16.
17.
18.
19.

~ a)Ether
c) Methanal -

~ ¢)basic

.¢) pentaacetate of glucose does not react with: hydroxylamm
d) Vitamin B12 N

Answers

d)ppm |

d) charge on onemole of electrons
b) Sodium '

b) first order reaction

d) [Xe]4f 54" 65’
b)Magnesium

b) Eliminationreaction

b) By heating with aqueous NaOH

¢) Nitrile compounds are converted into aldehydes

a)phenol andN |

Less
Slowest step
513K
Halothane

N R S NG, Rt T A

3 T By

UG A e L

20.

1ML

21.

3°amines

Natural Semlgerr ;embrane (SPM)is pig’s bl adder
Art1ﬁc1a1 Sempermeable *nembrane (SPM)is cellophane

/] mine or ethane-1 2 diamine B
f_donor sites: TWO or2
Formula fthe 11gand HN CH,-CH,-NH,

') R-F<R-CI<R-Br<R-I

13 -butyl bromide <2°-butyl brom1de <1 -butyl bromlde
- CH,

CH,CH,CH,CH,Br > CH3CH2(|1HCH3> H,C—C —CH,

Br — . Br‘

‘Decrease in boiling points
f)

N Pl G BB

i

4
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25. 1)Acetal givesaldehyde and alcohol - :
B ii) Ethylene glycol ketal gives ketones and ethylene glycol
26. Limitations ofopen chain structure of glucose are
1. Glucose does not give Schiff’s test. | v
2. Glucosedoes not form the hydrogen sulphite addition product with NaHS9O,.
3. Glucose exists in two different crystalline formsi.e.,a -& B - form.

4. The penta acetate of glucose does not react with hydroxylamlne indieating -the
absence of Free-CHO group.

27. Cu® is more .stable than Cu+ in aqueous medium because more

A H® of Cull than Cut

(ag) (ag)

which more than compensates for the second ionizat on enthalpy of copper

2Cu’ ——)Cu *+Cu

This type of reaction is called Dlsproportlonatlon reaction.
28. The dichromate jon CrO;~exists in equilibrium with chromate Croz' jon at
pH =4 However, by changing the pH, they Ci : 1nter-converted

Acid id
2Cr0F = 2HCro; /;@ Cr0r ™
- Alkali )

g

Chromate
(Yellow)

Counter 1on:1n the complex is Fe™*
31.  Therelative magnitude of crystal field splitting A, and pairing energy (P= the energy
required ' for electron pairing in a single orbital) energy decides and high spin and low

spin complexes.
i) Ligand for which. A,> P are known as strong field ligands and forms low spin
compiexes.
i1) Ligand for which A, <P are known as weak field ligands and forms high spin
complexes.

4]-
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' 32. i)'_Cis_-platin is Platinum complex used to inhibit the growth of tumours.

11) Solution of the complex [Ag(CN)z]'Vis used electroplating of silver _
iii) Rhodium eomplex [(Ph,P),RhCl] is used for the hydrOgenation of alkenes.

'3 3. For dilute solution, the elevat1on inboiling pomt is directly proportional to the molal

Concentrahon m’ of the solute in solutlon
" AT, am
AT, =K,m (1)
Where, m=Molality (number of moles of solute per Kg of solution)
K, =Proportionality constant known as Boiling Point Elevation Constant.
But, ' '

_ 1000 x 7,

MW, ""(2_)

From equation (1) & (2)

1000 x 7,

AT.,.=k_;, U
2771

Where W= Mass of solute

1 = Molar mass of solute and
W= =Mass of solvent 6

ioSCopic constant.

_}-Aqueous electrolyte

35.

Galvanic cell = Electrolytic cell
Cell converts chemical energy of redox reaction | Cell uses electrical energy to do chemical
is converted into electrical energy. .| reactions. o
Spontaneous red-ox chemical reaction takes place | Non-spontaneous chemical reaction takes place
producing electiical current. : by passing electric current. «
Electrons flow from the anode to the cathode. | Electrons flow from the cathode to the anode.
Current flows from cathode to anode. - | Current flows from anode to cathode.




The two electrodes are placed in two different - | Both the electrodes are placed ina smgle '
solutions, which are separated by a porous barrier solutlon _

or salt bridge. . e
Anode is negatively charged. Anode is positively charged.
1 Cathode is positively charged. ' ‘Cathode is negatively charged. .

| Ex: Daniel cell, dry celletc., |

36. Catalyst does not alter Gibbs energy ( AG)ofa reaction.

~ Catalyst does not alter equ111br1um constant of a reaction. But it helps in attaining the
equilibrium faster. Because it catalyses’ the forward as well as the backward reactions
to the same extent so that the equilibrium state remains same but reached earlier.

Energy of '
activation

: , without
Reactan /_ _ A catalyst
- | !- Y

Reaction
path with - - w.Products
catalyst

Potential energy
)
]
1
[ 3

4

Reaction coordinate .

37:a) Nucleophlle such as C—N and O—N-O ions attacks the electron deficient carbon atom
through Different nucleophilic centers. Such- Nucleophﬂe 18 called ambident

Example

Nucleophite:—
" Example: Cyamdes CN: andO—N-O ions; etc
‘General equation: . R-X +KNOsieonoiy > R-O-N=0O +KX

R'X+AgNoz(alcohouc) —R-NO, +AgX .
b. i) In haloarénes, the benzene ring undergoes resonance and as a result, the C X bond'
‘acquiresa partial double bond character.

ii) Halogen atom attached to the benzene shows — I effect & has tendency to w1thdraw o
electrons from benzenering, ring gets deactivated slowly compared to benzene.

38 a. Alkenes react with diborane to give trialkyl borane, which on oxidation with hydrogen

peroxide in. alkali:give alcohol. This reaction is called hydroboratlofl — oxidation.

~ During this reaction, boron atom of diborane gets attached to the sp’ carbon carrymg
greater number of hydrogen atoms.

. THFI -
- 3CH, _CH= CH,+ (H-BH,), ——> (CH,-CH,- CHz)s

" Propene Diborane : HzO 3H .0, OH
3CH,-CH,-CH,-OH + B(OH),

Propane-1-ol Boric acid




~b. When anisole is treated with hydrogen iodide undergoes protonatlon of amsole to |

forms methyphenyl oxonium ion.
The bond betweep O-CH, is weaker than the bond between O c «H, because the carbon
of phenyl group is sp” hydridised and there is a partial double bond character.

Therefore, the attack by iodide (I-) ion breaks O-CH, bond to form CH,l.
39.a N |
A B c | D
. OH ONa | coon . COOH |
G| o |7 | o™
"Sodium L Acety'l salicylic acid
Phenoxide - Salicylic acid | (aspirin)
1 3 - 2-hydroXybenioic acid | Acetyl salicylic acid
Phenol .Sedlum Phenate (Salicylic acid) (aspirin)

Common narhe of dfug D is Aspirin.

40. a. Treatment of acyl chlorldes w1th dialkylcadmium, prepared by the reaction of cadmium 1

chloride with Grignard reagent gives ketones.

JRAC-Cl+R.CA 2R-C-R +CdCl,

S N T

N S S e

I I
(O O

b.  Tollens’reagentis freshly prepared ammoniacal silver nitrate solution. 2 [Ag(NH;,),]+
The carbonyl compound answer for Tollens’ test is aldehydes. o

41 .a. o
: 0 0] HA 0. 0
& x> : &
He—cZ + SC—CH, ———> HC— c< S c—cH
Ethanoic acid _" | o o Ethanoic anhydride

b. Carboxyhc acids are heated with alcohols or phenols in presence of concenfrated
‘sulphuric acid or dry HCI gas to give ester. Thm reaction is called esterification. -

' Conc. H,SO,
RCOOH  + > RCOOR +H0

-Carboxylic acid Alcohol Ester




42.a. ":
o 0 NH,
H-N-C-CH, | H-N-C-CH, |
' O _ - _ ' . Br ,
g B 4 - Bromoaniline
Acetanilide - (Major) '

b. Benzene dlazomum chloride reacts Nlth phenol to glve azo dyes reactions are

called coupling reactions.

B E Benzene diazonium Phenol
Chloride '
m N3
H

VII

HR

i ‘\f“%‘éfnﬁa cannot be stored in our boby. :
luble vitamins are vitamin B (B, B, & B,) and vitamin C.

C. Cytos1ne S the nltrogen contammg hete rocyclic compound (base) forms hydrogen
" boudswith guanme inDNA. o

44 Mass of solute=9.2¢g | Mass of solvent =80g=80X 10 kg
Molecular mass of ethanol C,H Oh) is2X12)+(6X 1)+ (1 X16)= 46gm01

Mass of solute _ 9.2
Molecular mass 46

Number of molecs of solute (N;) = =02




. Numberof moles of solute 0.2 _ 0.27{nOIL"“

Molarity (M) = . = 3 :
. . Volume of’solution in litre = 750 x10° g

45. Solubility of gas=0.001 moles gas'present in 1000g water. .
Pressure at STP=0.987 bar Consider gas=A & water=B

= oo e e
T

R

Massof B. 1000
Molar Mass of B 18

o
it

=55.55

Number of moles of water (B) = |

e

n, 0.001

= —=1.79x10>
ngtng  0.001+55.55

Mole frac_tion of gas (X, )=

According to Henr"y’sla&; =KX

0987bar=X;X1.79X1 0°

° =Mf—5:55.14 bar
1.79x107 . »

RIS e S e

b
Y

4. |
EfeII:EO EO .

(Agtidg) " (Mg*iMg)

~—]
=
(¢}
Z,
g,
e
lad
(¢)
(@]
[t
Y]
=
Q
=

\.myrnnmmm&m o

05972 [7(0.001)
; log| ———
_n - L(0.0001)

47.

Molar Conductivity (A,) = Conductivity(k) x1000.
‘ ' Molarity(M)
_495x1097°x1000 - b
T 0.001028 o ]
=48.15Scm*mol™ | :




N —
. | . - Molar Conductivity A,
D . . . : .
egree of Dissociation Lzmztmg Yoo COnductlvzty i
o 485Scm*mol™ ’
®= 390 5Semmol |
o= 0.1233
' el
Dissociation constant K = n
: ' _ I-a

_0.001028molL" x (0.1233)"
1 1-0.1233

=1.78x10" molL™

Rate constant=10 mln _ s
Sinceunit of rate constant ismin™ then the order of reactmp is’

[58seconds

T,=323K; - R=JK'mol’

314303 s<323}

3%8.314x303x323 .
o200
11T or 56.414kT

kedek kg kkk
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Instructions:

Model Question Paper-5
. | Chemistry » o
Time : 3 Hrs. 15 Mins. - ' Max.Marks : 70

1. Question paper nas FIVE parts. All parts are r‘ompulsory

2.a. Part-Acarries 20 marks. Each question carries 1 mark.
b. Part-B carries 06 marks. Each questicn carries 2 marks.
c. Part-C carries 15 marks. Each question carries 3 marks.
d. Part-D carries 20 marks. Each question carries 5 marks.
e. Part-E carries 09 marks. Each question carries 3 marks. )

3.InPart- A questions, first attempted answer will be considered for award'ng marks.

erever necessary

4, Wntc balanced chemrcal cquatrons and draw neat labcled dragrams and graph

“answer will not carry any marks. é
6. Use log tab‘es and s1mple calculatorif necessary (use of sc1ent1ﬁ ‘ culator__jfsinct allowed).

Part-A . : E ]
.. Selectthe correctoption from the given choices: __ 1x15=15
1.  Whichofthe following concentration term is dependcnt on temperaturc"
a.PPM b.Mole fraction =~ .c. Molahty " - d. Molarity
2. The charge onone mole of elec%ons is equal t\ig
C. 9660()Cmol ~d.94500Cmol”
3. /ith Zn” 1ons in the dry cell i is - '
o [ZnNHL),T DI elZaNH) d.[Zn(NH)[
4.  Radioactive decay of nuclei 118 an example of ‘ |
| a. Zero order resction E . b. Firstorderreaction
c.second order reaction. d ‘halforder reaction
5. Wthh of the d—block element isnot regarded as transmon element‘7
a.Co" b.Cd £ ¢.Cn - d.bothbandc
6. _Identlfy the 1ncorrect statement |
’ *’"}‘a.‘ngands canactas Lewis acids b. Ligands canactas Lewis base.

R R S I R )

nd can be unidentate, bidentate and polydendate
d. Ab1de ate ligand can cause chelation. I |

7. - Thehalo gen exchange method preferred for the preparatlon ofalkyliodidesis | :
a.Finkelsteinreaction b.Swartzreaction c. Wurtzreaction d. Wurtz fittig reactlon

8.  Theproduct formed by oxidation of phenol with chromic acid is o : |
a.Conjugateddiene =~ . b.conjugated triene
“c.conjugateddiketone ~ d. trihydric alcohol

9.  Thecorrect order of boiling points of alcohols-
a. Pentan-1-ol > Propan-1-ol > butanol
b.butan-1-ol > butan-2-o! > pentan-1-ol
c.Pentan-1-ol > butan-2-ol > butan-1-ol
d.butan-1-o! > butan-2-01 > propanol

4% i
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10.

1.

12.
13.

14.

Fill in the blanks by choosmg the approprlate word from th e gi
brackets: ' L8

16.

a. Dipeptide bonds b. hydrogenbonds c. eth_er,bﬁfnds

chloroquine) - SE
" Binary mlxtures havmg the same compos1t1o

lodoform test is not answered by .

a.2-pentanone. -b.3-pentanone  c.Ethanal -od Ethaﬁol

The PK, Value of trifluoroacetic acid, benzoic acid, formic acid and acetic acid are
0.23,4.19,3.75 and 4.76 Respectively. The strongest acidamongst themis

- a. Trifluroaceticacid  b. Benzoicacid c.Aceticacid: “d.Formicacid

Amides onreduction with lithium aluminium hydride yield

a.  Nittiles  b.Amines c.Alcohols ~ d.Aldehyde
Which of'ihe following exists as Zwitterion? |
a.P-nitroacetanilide ~ b.P-nitroaniline . c. Sulphariilic acid
Deﬁ01ency of which vitamin increases blood clotting tlme
a. Vitamin-A b. Vitamin-C ¢ Vitamin-E
The helical structure of DNA is stabilized by

) S‘alicy,licacidx' .

d. pep de bonds.

:'III.

24..
25.

26.

2 ambldentate ligands? Give an example .
Howisp ,‘enol obtamed from chlorobenzene?:
Complete the equatlon and Name the reaction

Zn-(Hg)/conc.HCI

CH3CHO — >
Give an example of
a. Fibrous Protein b. Glooular protein

A5




x _ : Part-C . ,
IV. . Answer any three of the following. Each question carries three marks . 3x3=9f_
- 27. Describe the preparation of potassium dlchromate from chromlte ore. 3
28. a. Whatis Mischmetal? Mention its use.
b. Write the unit of Magnetic Moment.
29. a. GiveReason: | | |
Cr™ is a strong reducing agent whereas Mn” with the same d* configuration is an.
oxidizing agent. ’
b.Which element of the first transmon series shows the highest ox1dat1ony state?
~30. Mention any three lirnitations of Valence Bond Theory. ' N
31. a. What are Homolepticand Heteroleptic complexes? B
b. Write the IUPAC name of the co ordination compound [Co(NH3 JcL. -
32. a. Whatis spectrochemical series? .
b. leferentlate between strong field 11gands and weak ﬁeld hgands
V.
3_3. .
34.
35.
- 36.
VL. Answer any four 1) ':/he followm .Each question carries five marks:

37. itsev rule with an example
b. Whatis chira ity? entlon the condition for ch1ra11ty
38. a. Explam the mechamsm of dehydration of ethanol to ethene.
b.De ‘(}I'lbu hsterlﬁeatlon reaction.
39.7 aiE; eimer Tiemann Reaction. |
: Phenols are more acidic than alcohols.
an ced chemical equatiorn: and Name the reaction.

‘Benzeneis treated with COand HCI in presence ofanhydrous AICl,.
b. Descnbe Wolff Kishner reduction. v
¢. Name the oxidizing agent used in Etard’s reactlon ,
41. a.How isethanoic anhydnde obtained from ethanoic acid?
b. What is the action of ammonia on acetic acid?
42. a.Describe Gabriel Phthalimide synthesis, .
b. How is 1°-amine and 2°-amine distinguished by using Hinsberg reagent?

40.




43. a.Give any two differences between amylose and amylopectin :
b. What is peptlde bond? How many peptide lmkages areina tnpeptlde? _
c. Name the sugar unit present in DNA. ' '

 PART-E

VII. Answer any three of the followmg Each questmn carries three marks: 3x3=9"
44, Calculate the vapour pressure of .a mixture contalnmg 50g of liquid A(MoIar mass :
100gmol™) and 75g of liquid B(Molar mass 200gmol™). - _ -

Given Vapour pressure of hquld A is 250mm of Hg and 11qu1 B is 150mm of Hg
~ respectively. _ o
-45. Find the Freezing point of a solution contalmng 0. 520g glucose [M

dissolved in 80.2g of water. ,

[Given K, water=1. 86KKgmol’ ]
- 46. (Calculate the equlhbrlum constant for the reaction ,
— Cu2++2Ag(s) [leenE =05

mass= 180g]

Cuy, + 2A¢ ) ———~————
47 F or the reduction reactlon MnO, to Mn**

1. Write balanced Ionic equation. i ;
II. Find the quantlty of eleetr101ty in coulombs needed to; reduee 1 mol 6fMnO,

| [Given F=96500C] . L
- 48. Show that for a first order reaetlon the time taken for the completlon of 99% of the
____reaction is twice the time requlred fi mpletlon 0f90%ofreaction. '

RN
-

49. The rate constants of’

ctloni at 250k and 400k are 0.01S” and 0. OSS respeetlvely
Calculate the energy o |

tivation of the reaction. [leen R=8. 3 14JK'mol™]




Answers

‘d.Molarity -~ | '- T

L. 1.
2. 5.96487Cmol”
3. b.[Zo(NH,),]"
4.  b.Firstorder reaction
5. d.both(b)and(c)
6. a.Ligands canactas Lewis acids
. a. Finkelstein reaction '
8.  c.Conjugated diketone
9.  d.butan-1-0l>butan-2-ol> propanol
10. b.3-pentanone
11.  a.trifluroacetic acid
12. b. Amines '
13. c.Sulphanili¢ acid
14. d.Vitamin-K = -
15. b.Hydregenbonds -
II. .
16. Azeotropes
17. Unimolecular reaction
18. Tetrahedral
19. Chloroquine B
20. Benzenesulphonyl cﬁlorgﬂ ‘
I11. : I
21. Observed: colligative property B - 1

Calculated colligutive property _ o

AT

Collision requency
“The number of collisions per second per unit volume of the reactlon mixture” - i
»ngands which has two different donor atoms and either of the:two ligates in the 3

23,
complex.
*Examples: NO, and SCN ions.

24. By heating chlorobenzene inaqueous NaOH at623K and ata pressure of 3 OOatrn g
Cl NaOH, 623K, 300atm. OH i
©/ >

52 -
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25. CH,-CH,, C_lernmensen reduction. . , A
~ 26. a.Fibrous protein- Keratin, Myosin ~ b.Globular protein- Insulin, albumins

v. |
' 27? 3 equations of potassium dichromate manufacture.
4FeCr204 + 8N32CO3 .+ 702 % 8Nazcr04 + 2F6203 + 8C02

2Na,CrO, +2H" — NaZCr207+2Na +H20

Na,Cr,0; + 2KCl —) K;Cr 04 +2NaC|

28. a. ltis analloy of lanthan01d metal (95%), 5% Iron and traces of C, Ca S and Al.
Uses: Preparation of bullets, shell and lighter flint." ‘
b. Bohr Magneton. L
29. a. Cr* is oxidized to Cr , its conﬁguration changes from d4 to &
Mn’ can be easﬂy reduced to Mn”* resultlng in d° conﬁgurat1on
. b. Manganeseu . L
30. It does not give quantitative 1nterpretatlon of magnetlc data
It does not explam the colour exhlblted by co ordination compounds

* It does not-give quantitative. 1nterpretatlon of’ the thermodynamics or kinetic
stabilities of Co ordination compounds

It does not predict if co- “ordination number 4 is tetrahedral or Square Planar.

It does not dlStlIlglllSh between weak and strong ligands..
31. a Complexes in which the' metal ion is linked to only one type of hgands
-Homoleptlc complex. . : .
‘Complexes in ‘which the metal ion is llnked to more than one k1nd of l1gands
-Heteroleptlc complex '
b, hexaammmecobalt (III) chloride
32. -a.ltisa ser1es of arrangements of ligands in the order of i increasing field strength.

b." .
-_.;,-strong Fleld Ligands . Weak F1eld-L1gands E
, A‘ou/_>'P = o A, <P
Form low spin complexes | Form high spin comp_lexeS
33. | Positive Deviated Non—Ideal vsolnt'ion Negative Deviated Non-Ideal solution
| Intermolecular forces decreases Intermolecular forces increases and

and the particles repel - - | the particles attract each-other.

A Vsalutian > 0 AVsoluticn < 0

AHsqu.'!'on > 0 AHsolurion < O




36. Inagas phase reaction of the type

34. “ Limiting molar conductivity of an electr(_)lyte can be represented as the sum of the]
individual Contributions ofthe anion and cation of the electrolyte”

Applications: . _
-To determine molar conduct1v1ty atinfinite dilution for any electrolyte from limiting
molar conductivity of individual ions. :
-To determine the dissociation constant of weak acids. :
35. The conductance of electricity by ions present in the solution is ionic conductance. - | \
Conductivity decreases with decrease in concentration.
Molar conductivity increases with decrease in concentratlon

_ A(g) B(g) + C(t;)
At t=0, p, 0 0
At time t, p-x X X

‘Where x’is the decrease in pressure of reacta nt ‘A’ at time tand i 1ncrease in pressure of ‘
product B & p, is the initial pressure attimet=0.

After atimet, total pressure pt pi- X +X+x
pt pl + X
S X=Pe by
Butattime t,p, =p;-x
| ~pr(Pep)

37 a “In dehyrohalogenatlon reactions, the preffered product is that alkene Wthh has the

In gas phase reactlons';; ﬁrst order rate equation can be written by replacmg
concentratlon terms with pressures of gaseous reactions as follo WS: !

greater number ot alkyl; groups attached to the doubly bonded carbon atoms” i
' ——— CH,-CH,-CH=CH-CH, (Pent -2-ene)Major i

CH,-CH,-CH,-CH(Br)-CH,

CH,-CH,-CH, CH=CH, (Pent- -ene)Mmo

b. The objects Wthh are non superimposable on their mirror images are said to be chrral
“and the property is known as chirality. ~

1
Condition:- The chiral molecule should contain asymmetric carbon atom. ' i
il
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38.a. Step 1 : Formation ofprotonatedalcohol _
"H H. . H H H

I PN  Fast E
H—C—C—O—H_-I-H@ — H-(C- C o H
S ~ ' [

Step 2 : Formation of Carbocation : Protonated alcohol loses the water molecule to
form the carbocation. Itis the slowest step and hence the rate deterrmnmg '

Step of the reaction. R
H | (IZ C|)®H i Ho I é@ 1O
—Cc-C-0o% o "
| l o . - : I |
| Carbocation -

Step 3 : Ehm1nat10n of proton : Ellmlnatlon of proton from carbocatlon to form an

alkene
iy . H O H
T A

b. The reaction in Wthh carboxyhc a01d reacts w1th alcohol in the presence of conc.
Sulphuric amd to glve ester

Lonc H SO

RCQOH+R{;_Q RCOOR' + HO

39, , \ 5
- a Relmer-Tlemann React1on

Phenol on: heatmg with chloroform in the presence of sodium hydroxide at 340K |
followed by hydrolys1s qives O-hydroxy benzaldehyae (Sallcylaldehyde)

. _ ' ' CHO
340K ,
+CHCl, +3NaOH ——— +3NaCl + 2H,0 -
- Salicylaldehyde

OR

Phenol on heating with CCl, in presence of sodium hydroxide at 350K, followed by .
hydrolysis gives O-hydroxy benzoic acid (Salicylic acid)

-55-




OH
A . COOH,
350K -
' @ + CCl +4NaOH R +4NaCl +2H,0
' Salicylic acid =~

b In phenol, the phenox1de ion is resonance stabilized while inalcohol, alkoxide ionis not It
resonance stab1l1zed

40. a. : o
| CO, HCI, Anhy.AICI, ~CHO

0 —

Gatterman Koch Reaction

The reduction of aldehydes and ketones into corresponding hydrocarbon by heating .
with mixture of hydrazine and strong base like KOH in ethylene glycol is called Wolff )
K1shner réduction. 1§

R-CHJO + H, N~ NH, _ﬁ R-CH=N-NH,
- "KOH + Ethylene glycol
R-CH,+ N, T

R-C=N-NH,

R-CHO + H, N NH,— | |
| y - -HO R’

' i KOH / Ethylene glycol -

. R-CH,-R' +N, T
5 ClLromyl Chlorigle.

41. a. Ethanoic acid on heating with H, SO, or with P,O; gives correspondmg ethanoic
. anhydride. o 3

2CH,COOH H (CH3CO)'ZO+HIO

b.Aceticacidreacts Wlth ammonia tc form amides.

| A '
CH,COOH+NH, ——> CH,COONH, — CH,CONH,+H,0




-

42. a. In this reaction, phthalimide reacts with KOH to form Potassium Phthalimide which

-on treatment with alkyl hallde gives N-alkyl phthalimide whlch on hydrolysw with
strong alkali like NaOH gives 1'-amine.

0 S o - : .0

i ' 1 : ol
N PN EN
: +KOH +RX '
NH ———> O NK —— "N-R
@( Ve -HO Ve KX /s ,
: C | C C’
I I I
O . .
o _ - 0 I
. . I ) . -
' - C , ~ C-ONa " .
AN +2NaOH '
O we 22 O rew
c” | C-ONa ., .
o ' ' ‘ I o 1"-amine
0 L - o |
: Sodium Phthalate
Ex.: :
o | 0 | N o
, . I o
- C_ . C o - Cc.
/UNC 0 ixod N +CH,CI N
NH- _—% NK ——— ~ N-=CH,
7 -H,0 | ~7 . .KCl © o
C C’ ety C
0 o 0 | 0
C _ . ~_ C-ONa a
N\ +2NaOH _ - - o ;
N-cH, ——> @( 4 CHNH,
C: ' C-ONa o
' I - _ | v Methylamine
o .0

" Sodium Phthalate -

b. Primeiry amine reactjs with Hinsberg reagent to give soluble salt of sulp_honamide.
Secondary amine reacts with Hinsberg reagent to give insoluble salt of sulphonamide.
43.a : ' | ' |

.Amylose R , . Amylopéctin

It is a linear polymer It is a branched polymer

It is water soluble component of starch It is water insoluble component of starch




b. The amide lmkage (CO- -NH) bond formed between two amino acids is pept1de bond. §
2 peptide linkages areina tnpepude
c. de-oxy nbose '

VIL

a4 P?:XAPOA 0 | PBE= XBFP'GB- :
50 o : o ' 75
No.of moles éfA =100 " 0.2 | No.of moles of B = 200" 0.375 o
0.2=0.375 - P, =0467x150
P, =0.533x250 ' -
= =70.05mmHg .
=133.25mmHg o
Pmixture, : PA +-PB
=133.25+70.05
=203.3mmHg
: 45 AT} :-ij % We'lghtsolute 1000
- . Welghtw,ve,,, - MOlecu"armasssolu_te
_186x 2520 0. 520 1000
80.2 . 180 ,
=0.669K"

‘AT, = Freezing point of Solvent - Freezing point of Solution |

Freezmg pomt of SOlUthII 273-0.669
- o —272933K

46. . g = Ml ogK, n=2
logK =15.6, |
K = antilog(15.6)

K =3.92x10"
47. 5"+ MnO; +8H" —» Mn™ +4H,0
Q=nF,

n=5 -
=5 x96500C 482<OOC




2. 2303, [R]0
& R
At 99% completition,
= 2.303 log— 100
' k [100-99]
2303

t=

t

log100

2303 (10 )

_2303, - 100-
o= OB 100-90]

49 10g]_{2_: .Ea [T T} _
Tk 2303R | T, | |
003 E, 400 - 250
0.01 2.303x8314" _[400x2.50}

log

E, =6090.02J / mol

 kkkkkkkkkkk

-59-



Instructlons

Model Question Paper-6
| Chemistry | B o
Time : 3 Hrs. 15 Mins. - | o | | Max.Marks : 70

1. Question paper has FIVE parts. All parts are compulsory.
2.a. Part-A carries 20 marks. Each question carries 1 mark,’
b. Part-B carries 06 marks Each question carries 2 marks.
c. Part-Ccarries 15 marks Each question carries 3 marks.
d. Part-D carries 20 marks. Each question carries 5 marks.
~e. Part-E carries 09 marks. Each question carries 3'marks. | / ,
3. In Part- A questions, first attempted answer will be cons1dered for awardmg marks.
4. Write balanced chemical equations and draw neat labeled dlagrams and graphs where\ ernecessary.
5. Direct answers to the numerical problems without deta1led steps and specrﬁc umt for ﬁnal
answer will not carry any marks. : ,
6. Use logtables and s1mple calculator if necessary (use of sc1ent1ﬁc calculator is not allowed)

_ Part-A o 1x15=151§
- Select the correctoption from the given choices | ]
1. Almostall processes in body occurin some kind of _
a.solidsolution  b.Liquid Solut1on C. Gaseous Solution  d. Plasma Solutlon
2. Anexample of2-1electrolyte i infthe followmg is
a.NaCl b.CaCl, c. MgSO d.A1,(SO)),
T—Thequantﬁyofelecmcnyrequnedforfhereduetrorrofonemeleef A
a.lF  b.2F ¢ 3F . d.4F ‘ _
4. - Theunitofrateofa gaseous chem1cal reac‘uon 1s
| a.atm/s b L/mols  c.mol/L/s d.s’
5. The trans1t1on ¢lement which does not exh1b1t Varra‘ole oxidation states.

~aCu. . bV c.Mn d.Sc -
- 6. The dentlc1ty of the EDTA (Ethylene di amine tetra acetate) lrgand is
a2 ... .b6 - c3. d.1

7. The water formed during esterification reaction is removed as soon as it is formed 5
because thls reactionis i

a. reverswle b. u‘revers1ble c.redox d.decomposition

8. p- n1trophenol is less volatile than o-nitrophenol due to
-a. Intramolecular H-bond b. intermolecular H-bond
c.covalent Bond : d.ionic Bond

9. - Therelative ease of dehydration of alcohols follows the following order:
a. Tertiary>seco_ndary>pri'mary. b. secondary>tertiary>primary
¢. Primary>secondary>tertiary d. secondary>primary>tertiary

. 10. Fehling’s solutionsAis

a.aqueous copper sulphate solution  b. aqueous copper nitrate solut1on

¢. aqueous copper chloride solution  d. aqueous copper carbonate solution

AN




11. carboxylic acids are more acidic than phenols because.
, a.'carboxylate ionis less _stabilized than phenoxide ion
b. carboxylate ionv is more stabilized than phenoxideion
c. Phenoxide ion is more stabilized than carboxylate ion -
d. Phenoxideion is less stabilized than carboxylate ion -
12. Theprocess of the cleavage of the C-X bond by ammonia molecule is Known as

- a.Hydrolysis  b. Homoly315 c. Ammonoly31s d. Heterolysis
13. During diazotization, the nitrous acid is produced in ‘the reaction mixtrure by the
reaction of

a. NaNO, & HCI  b.NaNO,&HCI ~ ¢.NaNO, &HNO;  d. N"aNo,&HNo,
14. Deficiency of vitamin C cause the disease called R
a.Anaemia’ b. scurvy c. Rlcketsl d. BerlBerl
" 15. The Nitrogenous base adenine pairs withthymineby o
a.one H-bond b.FourH-bonds c.Three H-bon'ds d. Two H-bohés

. - Fillin the blanks by choosmg the approprlate word from those glven in the brackets
'[ox1dat10n, edema, 6d slowest, freons, 5d] = ' ' 1X5_5
16. The water retent10n in the cells of the body of the people taklng a lot of salty food
- causing pufﬁness or swelling causes_ : , .
17. The overall rate of a chem1ca1 reactlon is controlled by the ’ | _stepina
| reactlon ; ' | |

e due to'atmospherlc

20 Arylammes get coloure'? on st

Part-B o
ing. Each question carries two marks: 3x2=6
ant and menticn its unit. E '

. Answer any three ¢
21. Definemolal dé
' 22.Define molecularlty of areaction. Givean example of unimolecular reaction.
- 23. What are polydentate 1, gands? Givean example of ambidentate ligands.
;_‘Swart s reactlon w1th an example

H,
» N
. P

~ Pd-BaSO, ’

26. Name the two eomponents of starch.

Part-C _ .
Answer any three of the following. Each question carries three marks : 3x3=9
27. Calculate the spin only magnetic moment of F e’ ion. (At. No. of Fe=26)
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| VL.

Answer any two of the following. Each questlon carries three marks: | l2X3":

'34.  What are fuel cells? Wr1te the reactlons occurrmg at anode and cathode inH, O fuel

Answer any four of the following. Each questlon carries ﬁve marks » _4x5=2(§ 3

28. Write the balanced chemical equations 1nvolved in the manufacture of potassmm ;
dichromate(K, Cr,0 ,) From chromite ore. ’

29. Give any two teasons for the catalytlc behaviour of tran31tlon metal and the1r compounds
 with one example.’ :
30. Based on VBT, explain the geometry, hybrldlzatlon & Magnetlc Property of
[Co(NH,);J" r.
31. Giveany three postulates of Werner’s theory of coordlnatlon compounds
32. What are stereo isorners? Draw the cis and trans isomers of [P{(NH,),C], ]

33. Write any three differences between non-ideal solution with posmve deviation and
non-ideal solution with negative deviation.

cell. . .
35. - Whatisan electronlc conductance‘? Mentlon the two factors on Wh1ch it dcpends
36. Derivear 1ntegrated rate equation for first order react1on '

Part—D )

37.a.Write the mechanism involved in the followrn g reactlon
* CH,CI+NaOH —CH, OH +NaCl.

Mention the order and conﬁguratlon of the product. a
%thﬂreﬁpmﬁtymtrvmunds*&wﬁhﬁcorrdmmmcufcfto*be

- optically active.
38.a. Ident1fyA BandCin the followmg reactlon
623K e o
C5H5C1+A : —> B —— > C.H,OH
' ' 300 atm - -

" b. Name the enzymes involved i in the conversion of sucrose into ethanol.

39.a. An aromatic hydrocarbon 'A' having molecular formula' CH,O on treating with.

chlorofortri in the presence of sodiuin hydroxide gives an 1ntermed1ate compound 'B'.

' The compound 'B' is treated with alkali gives an organic compound 'C'. The compound

'C' on 4dcid treatment yields the compound D. Write the chemical reactions and the:

names of A, C and D. . ‘ | |

b. Give the IUPAC name of dimethylether - -

40. a. Write the chemical equation for the reaction when the two molecules of formaldehyde

~ are heated with concentrated alkali. Name the reaction.

b. Explain Wolff-Kishner reduction with ah example. |

¢. Formaldehyde does not undergo aldol condensation reaction. Give reason.




VIL.

4l a. Anacid 'X' reacts with ammonia to grve "Y' which on heatrng athigh temperature glves
benzamide. Write the chemical equation. Name the compounds'X'and'Y".
b. Among benzoic acid and m-nitrobenzoic acid, which is stronger and why?
42 a. Explain acylation reaction of amines with an example. Mentlon the role of pyr1dme in
this reaction.
'b. Between aliphatic amines and aryl amines, which are more basic? G1ve reason.
43.a.What is glycosidic linkage? How many glycosidic l1nkages are there in one -
molecule of sucrose? :
b.What is a protein? Though 1nsu11n contains 51 amino acrds it is cons1dered as
protein. Give reason.
c. Name the hormone responsrble for preparmg uterus for implantation of fertilised

egg.

PART-E

Answer any three of the followmg Each questron carries three marks: 3x3=9

44. Vapour pressure of dichloromethane (molar mass = 119:5 g/mol) and chloroform
(molar mass-85 g/mol) at 298 K are 200 & 415 mm Hg respectively. Calculate the
vapour pressure of the solution prepared by mixing 25.5 g of dichloromethane and 40 g
of chloroform at 298 K.

45. 1 g of non-volatile Solute dlssolved in 50g of benzene lowered the freezmg point of
benzene by 0.4 K. The freezing point depressmn constant of benzene is 5.12 Kkg/mol
Calculate the molar mass of the solute :

46. The standard electrode potential for Daniel cell s 1.1 V Calculate the standard thb‘

 energy for the reaction: Zn(s) + Cu”(aq) —+Zn2+ (aq) +Cu(s). (Given, F=96487 C/mol).

47. The resistance of 0.1 M KCl solution is found to be 520 Q and shows a conduct1v1ty
value 0f0.248 S/cm.Find the value of cell constant.

48. A first order reaction is found' to have a rate constant, k=5.5 x10° M s " Find the half-life |
ofthe reaction.

49. The rate constants ofa reactron at 500 K and 700 K are 0. 02 s” and 0: 07 s respectlvely 7

Calculate the value of E (Energy of actrvat1on)




- Answers

‘1. 1. b)liquidsolutions
2. - .b)CaCl, |
3. ¢)3F
4. a) atm/s o - -
5. dSc . . | o
7.  a)reversible . _ i
8. b intermolecular H- bond ' , . & s
9.  a)Tertiary >Secondary >Primary ' v
10.  a)aqueous copper sulphate solution
11. b) carboxylate ion is more stabilised than phenox1de ion
12. ¢) Ammonolys1s ' 3
13. a)NaNO, & HCl -
14. b)Scurvy ° |
15. d)Two H-bonds

I :
16. edema

17. slowest e

18.6d
19. freons.
20.oxidation

m. , .
~ 21. Molal depress1on constant 1s the decrease in the freezmg point of the solvent in one :
molal solution.Its unitis Kkg/mol

22. Molecularlty of :a_reaction ‘is the number reactlng spe01es taking part- in an
- elementary reactlon which must collide simultaneously in order to bring about a |
chemical reaction. Decomposmon of ammonium nitrite is an example of

v_ ummolecular reactlonl e, NHNO, —» N, + 2H O
23. Polydentate hgands are the ligands with several donor atoms ina s1ngle hgand NO )
| or SCN isan example of ambidentate ligand

24. The alkyl fluorides are synthesized by heating an alkyl ch]orlde/bromlde in the
- presence of & metalhc fluoride such as AgF Hg,F,, CoF, or SbF;. The reactlon is

termed as Swarts reaction.

RX + AgF———>  R-F + AgX
X=Cl, Br

H,C- Br + AgF —— > H,C-F +AgBr




IV.

25.

26.

27.

28.

- Spin only magnet1c moment,

0O
Il B S
C\ : -+ CHO
l _ a2y ©/
| ~ Pd-BaSO,
Benzoyl Chloride . , Benzaldehyde

- Thisreactionis called Rosenmund’s reduction

Amylose and amylopectin.

Iron (atomic number 26) in +2 ox1dat1on state has d conﬁgurat1on and hence there
are 4 unpaired electrons i.e, n=4. _

u— Jn(n+2) = J4(4+2) J4><6 490 BM
4FeCr,0, + 8Na,CO, +7oz N 8Na2CrO4;C2E,e_zO3 +8CO,
INa,CrO,+ ?H" —Na,Cr,0+ 2Na +HO |

Nanr,o,+2‘K‘c1 —>/K;Cr207'+2NaCl

29.

30.

[
Transition metals and the1r compounds show catalyt1c propert1es due to their ab1l1ty :
i) to adopt mult1ple ox1dat1on states :
i1) to form complexes

Ex: Vanadium (V) ox1de in Contact Process or finely' d1v1ded iron in Haber's .
Process or mckel in Catalyt1c Hydrogenation. )

Co(NH3,6 ox1dat1on state of cobalt ion is +3 & electronic conﬁguratlon 3",
Geometry of complex octahedral. T
Magnet1c property diamagnetic because cf the absence of unpaired electron.

This complex is called an inner orbital or low spin or spin paired complex because
inner d orbital (3d) is used in hybridisation in the formation of this complex,

- [Co(NH,),]”: Type of Hybridisation is d’sp’

Orbitals of Co™ ion ’N{ : T 0 | K

3d 4 - 4dp




31,

32,

(Co P merotiel - [ITTAT] (RN

dz_Sp.3 hybridiSed orbitals is»of Co™ T J/ T \L T»L .‘

' dzs‘p3 hybrid orbitals -

or low spin complex)

Six pairs of electrons
trom six NH, molecules.

The main postulates of Werner's theory of coordlnatlon compounsts

« In coordination compounds, metals show two types of 11nkages (valences) pnmary &
secondary. .. .

* The primary valences are ionisable & are satisfied by negatlve ions. *The secondary
valences are non-ionisable satisfied by neutral molecules or negatlve ions. .

*The secondary valence is equal to the coordmatlon number &is fixed fora metal

* Tons/groups bound by secondary linkages to the metal have characteristic spatial
arrangements & are called coordination polyhedra.

« The species within the square bracket are coordination entities orcomplexes & the
ions outside the square bracket are called counter ions. (any three).

<

Stere01somers have ‘the same chemical .formula & chemlcal bonds but they have
different spat1a1 arrangement

33,

Cl NH, . Cl.  _NH,
PECE

o’ ONH, ~NHT g

_ cis L ‘trans. - :
Geometrlcal isomers cis and trans of [Pt(N H,),Cl,]-

=

| Property No_n-Ideal Solution with | Non-Ideal Solution with-

!

s Enthalpy of mlxmg (A

+ve deviation - -ve deviation

mh 4

Positive ’ _ Negative

'Vo{u_me of mixing (AmixV) ' | Positive Negative .

Inter molecular forces

A-B forces are weaker than [A-B forces are stronger than |
"A-A & B-B forces A-A & B-B forces

VIS




VI

34. Fuel cells are the galvamc cells which convert the energy of combustlon of fuels like
H,, CH4, CH,OH etc. dlrect]y into electrical energy

Cathode: O, (g)+2H,0 (1) + 4¢ — 40H (aq)
Anode: 2H, (g)+40K - 4H,0(]) + 4¢

35. Electrical conductance through metals is called metallic or electronic conductance. It
depends on nature and structure of the metal, number of valence electrons per atom
temperature. (any two factors)

36. First Order Reaction has the rate of the reaction is proportional to. 1 power of. the
concentration of reactants. Consider the reactlon R—P ‘
Rate=-d[R]/dt= [ 1'=k x [R]
d[R])/[R]=-kdt (integrating both sides)
In[R]=-kt+I(where,I= integration constant) :

In[R]=-kx0 + I( "at t:O,_[R]=[R]O=irtitial concentration of thereactant) -

SR,
‘From equatlon (1) In [R] =-kt+In[R], (because I= [R]O)
| [R] IR
Therefore, rate constant, * k :lln[- I, = 2'30_3 logl ]° .
. Rl C C[R] |
37.a) @OH_‘-F \/ Cl - ) HO>C1 : SHO \/ +Cl@
I / . H—/ — - ; i N H i

It follows a second order kinetics, ie, the rate depends upon the concen‘rratlon of both
the reactants. The product has an inversion of configuration.

b) Compounds which rotate the plane polarised light are called optically active
compounds. The molecule shou]d contain an asymmetric or stereo center to be

optically active. . .
o - O'Naf - OH
38. a. - [ L » .
Y - 623 K HCl | |

L J +NeoH —
- 300 atm - - : -
A=NaOH B=C,H,0'Na’ C-HCl

~ b. Invertase and zymase




40.a.

~b. 'Carbonyl gfoup of aldehydeé & ketones'is letl‘" 6‘??"’CH group on treatment with

39.a.

OH

300 atm B
A - | B

A = Phenol C= sodium salt of.s_alicylaldehyde_j o

| '_ r ON - ONa" OH
P | - CHCJ, " CHO CHO
X CHCl, +aqNaOH . _ | NaoH N w -
l P : > o m— L — _’ :
C D

D= salicylaldzehyd_e,

b. Methoxymethane

H

H - H< | c//
SCc=0+ >cC-= O+ConcKOH - H-C:0 OH + H— \OK

Formaldehyde o o | Methanol \V""»’»';”«-.Povtassium Formate

Cannizzaro reaction

hydrazine followed by heatmg w1th sodium or potass1um hydroxide in h1gh bo111ng
solvent such as ethylene glycol -

~ A ., e KOH/ethylene glycol ~ .
_ ... C=NNH, —> _ CH, +N,

- _— .o - '. :
COONH, CONH,
A ‘
CHO :

- Ammonium Benzoate Benzamide

X—Benzol’c acid § © Y-Ammonium benzoate

b.. m—mtrobenzow ac1d is stronger than benzmc acid.
Because the presence of electron w1thdraw1ng groups like nitro group increase the
acidity of carboxylic acids by stabilising the conjugate base through delocalisation of
the negative charge by inductive and/or resonance effects. 4
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- 42.a. A11phat1c & aromatic primary & secondary amines react with ac1d chlorides,

1

anhydrides & esters by nucleoph1llc substitution reaction. This reaction is known as

acylation. - o
CH, _ ' H CH
. | Base <l | -
CH,-N-H C—-Cl —— CH;- N C\;l——.C‘{ N~-C~CH, +H- Cl
T | | 1o L
n G, oma - H
Ethanamine I '“ ', N-Ethylethanamide

pyridine, which removes HCl so formed and shifts the equ111br1
side. :

b. Aliphatic amines are stronger bases than arylamine

inductive) group ie., alkyl group.

43.a. Thetwo monosaccharldes are joined together yan ox1de hnka ¢ ormed by the loss of
a water molecule Such a linkage between monosaccharlde units through oxygen
atomiscalled glyc051d1c linkage.
There is one glycomdw linkage i 1n one sucrosem

b.Protein is a polypept1de with m ore than hun ed ammo ac1ds having molecular mass
higher than10,000u. - :
Though insulin contains: feyer (5
has got well- deﬁne At

4

1No a

’“("’?

ds, it is con51dered as protein because it

- C. pro gesteron

2(CHCl3) 1X—10312 0.688

\ P =2 X, * p3X,
But X,=1- X,

- (p3- P )X
200+(415- 200)" 0.688
200 +147.9 = 347.9mmHg

N
1



S

i

- 45.

K, xw, x1000

- AT, xw, B

_ 5.12KKg /molx1.00g x1000g / kg
0.40K x50g,

=256g / mol

2

Molar mass of the solute =256 g/mol

cell _

46. Given,n=2,F=96487C/moland E', =1.17

AG®=-nFE?,
=-2x1.1V x96487 C /mol
=-212227 J Imol

. =-212.27 kJ / mol

47. G'(Cell constant) =R (Resistance) x k (Con
- =520Qx0.248 S/cm '
= 12_8.96 cm’ _

pE
o

48 Half-lifeperiod fora first ordéf

49.

- E, ][700,- 50_0]
A an ' o - -
2.303x8.314JK 'mol™ )| 700 x 500 |
0.5445F, x5-.lf714x'1o"/19.15 o
E, =0.544x19.15/5.714x10™ =18230.8 J = 18.2308K.J

ke dek ke dkhkk

-70-. AN




Model Question Paper-7
- ‘ | Chemistry B | -
Time : 3 Hrs. 15 Mins. T , ~ Max.Marks: 70
Instructions: ’ ' '
1. Question paper has FIVE parts All parts are compulsory.
2.a. Part-A carries 20 marks. Each question carries 1 mark.
" b. Part-B carries 06 marks. Each question carries 2 marks.
" c. Part-Cvcarries 15 marks. Each question carries 3 marks.
-d. Part-D carries 20 marks. Each question carries 5 marks.
e. Part-E carries 09 marks. Each quest1on carries 3 marks.
3.In Part- A questlons first attempted answer w1ll be conSIdered fora

~ Part-A

Select the correct optlon from the glven ch ice
1. Theunitof molarityis A
a.mol/L  b.mol/Kg c.mol'L" d.mglL
2. 'Whichof the followmg is the example for i ine electrode‘7
a. Goldeléctrode ' A ;

c. Zinc electrode

1x15=15

3.~ Oncharging the lead
- a.PbO, bg@bﬁ;,

Zoass
¥ ?@-,
%

In the equatmn K= \
.Collision frequency -
d. Activation energy
5.
6. auedelectronslinthe complex [CoF] ~jon is
- o c. 4 d.zero
7. it efollowmg has the highest melting po1nt‘7
a.0- dichlorobenzene - b. M-dichlorobenzene .
c.P- d1chlorobenzene : ~d.Chlorobenzene
8.  Inkolbe’sreaction the reacting substances are
a. CqH,ONa and CCl, b. CH,OH and CHC]J,
, c. CH,ONaand CO, d. CH,OH and CClI, | ‘
9. The alcohol that produces turbidity immediately with Lucas reagent at room |
temperature is
9 a.Butan-1-ol - b. Butan-2-ol
/ i c.2-Methyl propan-2-ol d.2-Methyl propan-1-ol




1L

10. Name ofthereaction is

' CcoCl : v
S ) @ M/aaso, @ + HClb
Benzoy! chloride Benzaldehyde .
a. Etards reaction _ b. Rosenmund re_duction
¢. Gatterman-Kochreaction  d. Stephen reduction
11. Which ofthe followingis moreacidic? =~
a. CH, COOH _' b. CICH, COOH
¢.BrCH,COOH - . d. FCH, COOH
12. Gabriel phthahmlde synthesis is used forthe preparatlon of
a. Primary aromatic amines  b. Primary aliphatic am1nes
c.Secondary amines - d. Tertiary amines
13. The correct order of the basic strength of amines in aqueous solutioni .
 a.CH,NH, > (CH,),NH >(CH,),N b.(CH,),NH > CH,NH,> (CH3);N‘
c.(CH,), N>CH NH,> (CH,),NH d. (CH, )3N> (CH- NH >(,H NH
14.  Whichone of the followmg acidsisa Vitamin?"
a.Asparticacid b. Ascorbicacid >
15. InDNA, complementarybases are

| a.A=TandG =C
- ¢.A=G andTEU_

1 d. 'S:é"é‘Charic acid

111

, Paramagnetic, Pyr_amivda.l,‘ 2-Chloro-

S ' 1x5=5
nstant temperature without undergoing any change

o Part-B :

Answer any three of the following. Each question carries two marks: | 3x2=6
21. State Raoults law ofrelative lowering of vapour pressure. Write its mathematical form.
22. Draw a graph of potential energy versus reac’rlcn coordlnate to show the effect of catalyst
on activation energy? : ' -

23. Whatare Homoleptic complexes? Give an example i
24. Name the organic product formed when chloroalkane is heated with sodium 1od1de (N aI) _}
indry acetone.

1. Write the chemical equation for the above reaction.
it. Name the above reaction.




25, Complete the equation and name the reaction.

1. CrOLHLICS,
2. H0% -

Toluene

26. Name two hormones used to treatment of Addison’s disease.

~ Part-C
Answer any three of the followmg Each questlon carries three mark
27. a.Givereason transition metals and their many compounds act as ood catalysts

3x3=9

b.BetweenSc™ and Cu”™ ions, which is colourless? "
28. Explain the preparatlon of potassium permanganate from pyrolus1te o
, equations.
29. Write any three differences between lanthanoids and acu 0
30.  a) Wiite the IUPAC name of [Cr(NH,), (H,0), €7
- b)Givethe fac1a1 (fac) and meridional (mer) isomeric structures (0 [Co(N H3)3 (NO,), ]
31. According to VBT explaln hybI‘ldlZﬂtIO:

[Co(NH,),]™ 8

.32. Writethe postulates of Wernor S theory of co rdination compounds

(MnO, ) with

«geometry and magnetlc property of

V. Answer any two of the followmg Juestion carri ‘ , : o 2x3=6
' 3‘37]3eﬁne76;zeotropes Wi pe-of aze opeii—&fonnedﬂbyfposiltiLveﬁdeviationﬁﬁomﬁ -
Raoult’s? lee an 5 .

4x5=20
37.a) An organic, cornpound ‘A’ with the molecular formula (t) C,H,Br under goes
_hydrolysis fo form (i) CH,0H. lee the structure of ‘A’ and write the mechanism of
the reaction. : - (3+2)
b) Explain fittig reaction with an equatlon ) -
- 38.a) What is lucas reagent? How would you distinguish primary, secondary and Tertiary

alcohols by using lucas reagent : : 3+2)
b) Explain williamson’s ether synthesis with an example. '
39.a) How would you prepare phenol from cumene? Give eouatlon - 2+2+1)

b) Explain kolbe’s reaction with equatlon |
¢) Write the chemical name (IUPAC name) of picric acid.




40. a) Identify A, B and C in the following reaction. _ | = ‘ 3+2) 1

o : - Zn-Hg & COONs
: , Conc.HC Con HO

g . A

3 : . Aleo. AICH, Comc. NOH - @

3 '

b) What is esterification reaction? Give an example. :
41.a) Explain the preparation of carboxylic acid using Grignard reagent.

@+2+1)

b) Explain conversion of benzoic acid to benzamide with equation.

c)The Pka value of 4-methoxy benzoic acid is greater than 4-nitrobe

amongthemis strongeracid. o |

'42.a) Explain Hoffmann bromamide reaction with example

'b) How do you prepare benzene diazonium chloride by diazotization?

' ¢)Give reason; aromatic amines are weaker bases than amni' nia.
43.a) Write the Haworth structure of Sucrose.

b) what is Fibrous protein? Give an example.

!_ . ¢) Name the disease caused by the deficiency Vitamin-D.

¢ equation.

@+2+1)

PART—E (Proble

3x3=9

fthe b0111ng pomt is ra1sed to 35 4.1 lK_. Calculate the molar
’nz encis2. 53Kkg/mol |

48. A reactlon 1S ﬁrst Order 1nAand second order in B
1. wnte the d1fferent1al rate equatlon

three t1mes‘7

iii. How is the rate of the reaction affected when The concentration of A as Well as B is
doubled? '

49. " The rate constants of a reaction at 300K and 400K are 0.034 s” and 0.136 s
respectively. Calculate the value of a E, (R=8.314JK 'mol™).
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- 10.
11.
12.
13.

14.
15.

IL.

III.

1
2
3
4
5.
6
7
8
9

16.

17..

18.
20.

2].

d) Activation Energy

b) Rosenmund Reduction

“a)A=TandG=C

_2-Chloro-2-MethylPro

- A

Answers

a)mel/L

‘a) Gold Electrode

a) PbO,

c)Mn

c)4

c¢) P-di Chlore Benzene
c) C,H,ONa and CO,
c)2- Methylpropan-2-ol _

d) FCH, COOH

b) Primary aliphatic amines

b) (CH,), NH>CH,NH, > (CH,),N
b)Ascorbicacid

Azeotropes
Pseudo- Firstorder
Diamagnetic

Pyramidal

’ ﬁen-Volatile solute, the relative lowering of vapour
e fraction of the solute in dilute solution.

pressf Ire s equal to the

?

Reaction path
without catalyst
o ; - Encrgy of
activation without
g (-’--b;------------\ :---FE- ansBaumme
acta

i 4

Reaction coordinate

AT

s,




2

IV.

23. The Complexes 1 1n Wthh only one kind of ligarids coordinated w1th metal in the
complex.

Ex: [Fe(CO);] or [Ni(CO),]
Or K,[Fe(CN),]

Dry acetone

24, RCl+Nal ~—— >  RI + Nacl

" Finkelstein Reaction

CHO

l y

Etard’s Reaction

25.

26." Gluco corticoids and Mineralocorticoids

<

27. a)The Transition Elements and the1r comp tinds bel

as catalysts due to
1) Vanable Ox1dat10n States : _

: ‘O';2+4H+—>2Mn0 +MnO, +2HO |
The purple solut10n SO obtamed is concentrated to get dark purple crystals of

2.9. ;
Lanthanoids | , B . - Actinoids
1) Electrons enters into 4f - orbitals . Blectrons ehters into 5f — orbitals
2) They are non-radioactive except Pm. All are radioactive. -
3) Lanthanoid contraction is lesser . Actinoid Contraction is greater
4) Binding energies of 4f- electrons are higher | Binding energies of 5f - electrons are lesser.
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b)

31,

32.

fac- . mer-

s the electronie

In [CO"(NH3)6]+3 The cobalt is in +3 ox1dat10n state and
configuration: [Ar]3d"4s’ :
Valence Orbitals: CO™

3d

rearrangement of

‘The Complex has octahedral geometry and is diamagnetic because of the abse.nceof

unpaired electrons. Since the inner d-orbital (3d) is used in hybridisation. The
Complex [CO(N H:,)“]+3 is called inner orbltal complex or low spin complex or spm

- paired complex.

In Co ordination compound metal exhibit 2-type of valence 1°- & 2'-Valency.
1°—Valencies are ionisable and represents, the oxidation state of ametal. -
2" —Valencies are non-ionisable and represents co-ordination number.

77




1°—Valencies are satisfied by anions.

2°—Valencies are satisfied by both neutral and anions on molecules called ligands
1°—Valencies are not fixed _ ' '
2°—Valency is fixed as the coordination number is fixed

1° —Valency i< non- directional

2’ —Valency is directional in space which leads to deﬁnite geometry to the: complex

33. Binary liquid mixtures having the same cOmposition in liquid and vapour phase and
boil at a constant temperature are called azeotropic mixture. Azeotrope is formed by
positive deviation from Raoult’s law is minimum boiling point a eetrop
Ex: Mixture of Ethanol and Acetone. ‘

34.

" SIUnit : Sm® mol™

735 InH, 0, fuel cell el

. L -Aqueous electrolyte

The electrode reactions are as shown below:

© Atanode: 2H,(g) + 40H (aq)—4H,0() + 4

At Cathode : O,(g) +2H O +4¢ —>4OH(aq)

The overall cell reactionis 2H,+ O,(g) —2H,0(D)

The cell runs continuously as long as the reactants are supplied.

36. Considerafirst order reaction
R—P. '
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A F1rst order reaction is one in which the rate is directly proportlonal to first power of
the reactant concentration. Therefore, according to rate law.
' Rate o. [R]' _
. Rate=K [R] , (1)
Where K is rate constant or Velocity Constant

ButRate= —dIR] .
_ dt

_d[R]
dt

=K[R] -

Rearrange the equation (2), we get

_d[R]
[R],

= _Kdt

Integrate equation (3)

KLJMRL—m[]
TR

Kt = 2.303‘iog——[fi]1
- [R]

_2303,  [R],
PR

37; . Structure of A (EH3
| Hﬂ—?—Br
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Mechanism of Hydrolys}is

Stepl: . .
CH, , S CH,
N -~ slow |, o
H,C—C—Br —_— /C\ - Br
| H,C CH,  Bromideion
CH, _ . ' ‘ _
tertlary butyl brormde tertiary butyl carbocation
Step 2:
| CH,
i 5
+ - N
/N + OH |

HC" CH}, Nucleophile

Turb1d1ty will not be observed at room temperature :
- Turbidity appears after 5 minutes
Turbidity appears immediately

N

Alky, al de in to ether by treatmg Wlth sod orpot a1k0x1de

R—X+RONa —> R-O- R' +NaX
‘Ether -

Ex :CH, I+ CH ONa——) CH.- O CH, + Nal
Methoxy inethane




39.a) On heating cumene w1th air on O ‘gives cumene hydro perox1de which on acid.

hydroly51s gives phenol & acetone

HyC— e HsC— o on - OH
4+  CH,;COCH,4
H O : .
100- 130 C T
cumene - Phenol

cumene hydroperoxude

b)v Sodium Phenate on heating with CO, at 413K & 6
sahcylate Wthh on a01d1ﬁcat10n gives sahcyhc icid.
Reactlon :

ONa -

(i) CO2, 413K, 6-7 atm

"Hydrox'ybenzéic'"acid'
Salicylic acid)

b) It is areaction between an alcohol & acarboxylic acid in presencc of Conc. H, SO or
dry Hcl giving pleasent smelllng ester.




b) Benzene diazonium Chloride can be obtamed by treating aniline in an ice cold.

Conc H,SO,
RCOOH + R'OH —_—> R-COOR + H, O

| Conc.H,SO0, N
Ex:CH,COOH + CH,0H ——6—> - CH,COOCH;.
Ethanoic acid Methanol™ - i Methyl Ethanoate

41.a) Gr1gnard reagents react with sohd CO (dry ice) to form salts of carboxyhc acids
' Wthh onacid hydrolysis gives carboxyhc acids. .

0 OMgX @
I H.O
R-Mg)<{+(|?I —_— [»R-(‘i _ ] — 4 Mg(OH)X
. | s
O

| H,0
Ex : CH, MgBr+C — CH;,- C

a-:”
0

;O Ethanmc acid

Benzamide

R-co,-NH,Jr‘ Br, + 4NaOH(,q) —,——> R-NH, + 2NaBr + ANa,CO, + 2H,0
~ Amide | ' ~ 1'- amine

Ex: R-CO-NH, + Br, + 4NaOH,————> R-NH,+ 4Na,CO,+ 2H,0

Acetamide ~ Methanamine

Solution of sodium nitrite in dil. HCI

——> CH,COOH + Mg(OH)Br Eil

Q9.




. NaNO, + HCl . - o
C H;NH, —> CH-N=N-CI + HO"
Aniline 0-5°C Benzenediazonium '

~ chloride

c¢) Due to electron with drawing nature of benzene ring.

43, a) Haworthring structure of sucrose

No:Of moles of Ethanol _g_l_ =1.304mol
i i 46 gmol
hanol. CﬁsOH = 32
w . .
, T 40g
" No of i - ——=—=125mol"
No ofix oles of methgnol 32gmol” mol:
e 1.304
X, Mole fraction of Ethanol= —————=0.5107
-_ . 1.304 +1.25
1 X5 Mole fraction of methanol =125 - 0.4893
¥ IR ' 1.304 +1.25

Partial Pressure of Ethanol P, = X P’ =0.5107x44.5

=22.73mmof Hg
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Partial press’uré of Methanol P,= X, P°‘= 0.4893 x 88.7-

=43 .40 mm of Hg
Total vapourpressure of solut10nP =P, +P =22.73+43.40=66. 13 mm of Hg

45.
M, _K xW, x1000
5 AT, xW,
AT, =T, - T,

=354.11-353.23=0.88K

_2.52x1.8x1000
g 0.88x90

=57.27 gmol”

46. Given:1=5A
' Time= 40><60 1200 s

..total charge Ixt=5x 1200
Accordmg to the reaction -

6000

+2
Nz(aq) +2e” o

* Ni deposited by (23

EO

—080V—(f237V)=SJ7V |

T /Zig) (Mg 2+lltllg)
he ‘Nérnst‘ equatlon is
S 2+
| Ecell = Efell _]:ln[ilg_]
.nF [Ag+] 7
£ =3 17 - 0.05917 log[ (0.0(\)1)2
| n [ (0.0001)
E, = 3.17V—20529Jx5
E_ =317 -0.147V
E

cell

=+43.317V
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48.1) Differential rate equation |
" Rater=K[A][B]* -eeeeeeee (1)

i1))On increasing the concn. of B three timés
Rater,=K[A][3B] s (2)-

r, _ K[A][3BT
K[AI[BY

it

Lh= 9_rl

-

le .Rate increaéing 9times
iii)When the concn. of both A & Bare increased by two times

rate = K[2A)[2BT
- n_KRARBY _
n o K[4I[B]

r,=8r

ie. Rate increasing 8 times .~

K,=0.03455" K.
 R=8314 JK'mol’ -

. 49. T=300K, T,=400K, -T,T=100K,

F= 2303RTT1 _z_
CT-T T
_ 2.303>;gs.314><30,0><4001 0.136
o100 50034
_2.303x8.314x300x 400 x 0.6021

100

'=13833.27J
E,=13.83327KJ

*kkkkkkkkkkk




Model Question Paper-8
- | | o Chemistry
Time : 3 Hrs. 15 Mins. o | Max:Marks :70

Instructions:

1. Question paper has FIVE parts. All parts are compulsory
- 2.a. Part-Acarries 20 marks. Each question carries 1 mark.
b. Part-B carries 06 marks. Each question carries 2 marks.
c. Part-C carries 15 marks. Each question carries 3 marks.
d. Part-D carries 20 marks. Each question carries 5 marks.
e. Part-E carries 09 marks. Each quest1on carries 3 marks:..
3.In Part- A questions, first attempted answer will be considered for awardmg marks

4, Write balanced chemical equations and draw neat labeled diagrams and graphs wherever necessary
5. Direct answers to the pumerical problems without deta1led steps and spec1ﬁc un1t for final

~ answer will not carry any marks. .
6. Use log tables and simple calculator if necessary (use of sc1ent1ﬁc calculator is not allowed).

Part-A’

Select the correct Optlon from the given chorces : g ~ 1x15=15 |

1. Atagiven temperature osmotic pressure.of a concentrated solution of a substance s
~ a) Higher than that of a dilute solut1on b) Lower than that of a d1lute solution
c¢)Is same as thatofa dilute solut10n :
d) Cannot be compared with, osmotlc pressure C of dilute solut1on
2. Onchargingthe lead storage _attcry, PbSO4(s) on cathode is converted into

[

"a)PbO, = b) Pb - S ¢)PbO d)PbS .
3. An electrochemical cell can behave like an electrolyt1c cell when
" a)E,=0 b) Eceu>E _OE>E d) En=
4. Therole of catalyst isto change
a) Gibb’s energy of reaction b) Enthalpy of reaction
c) Activation energy of reaction - d) Equilibrium constant.
5. The paramagnet1c/ coloured ion among the following is
T bjcd” Zn* - d)Sc”.
6. The solutron of the complex K,[Fe(CN)lin water will -
a) Give the test for K ions b) Give the test for Fe”" ions
¢) Give the test for CN ions d) Not give the tests for all the above ions.
7. Phosgene is commonly known as \ ' _
" a)thionylchloride | b) Carbonyl dichloride

. ¢) Carbon dioxide and phosphine d) Phosphoryl chlor1de
8.  Acidic nature of alcohols decreases in the crder ‘

a)l'> 2° >3° b)3'>2">1° )3’ >1°>2 d)2° >1">3°,
9.  Phenolreacts with zinc dust to give
-a) Benzene b) Benzoic acid c) benzaldhyde d) Cunere.
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IL

III.

IV.

O — —

10.  Aldehyde whichdoesnot undergo cannizzaro reaction is.

a) HCHO . ' : - b)CH,CHO § .
¢)CHCHO . d)Allthethree (a),(b) &(c). -
11.  Aromatic carboxyhc acids do not undergo which of the following electrophilic
substitution reaction? ' :
a) Nitration . b) Chlorination
| e)’Sulphonation o - d)Friedel-craftsreaction..

12. Which ofthe followmg amines cannot be prepared by Gabriel synthe81s

a) Methanamine _ , b) Ethanamine

- ¢)Propanamine S d Amhne e

13. Primary,secondary and Tertiary aniines can be dlstlngulshed by
a)Schiff’sreagent ‘b) Fehling’s reagent
¢) Tollen’s reagent | d) Hinsberg’s reagent

14. Which of the followmg doesnot have glycosidic 1mkage7

- a)Sucrose ’ ~ b)Amylose . ¢) Galactose d) Maltose '
15. Whichofthe followmg nitrogenous bases isnot presentin DNA -

a) Uracﬂ _ ,b) Adenine _ c) Cthslne d) Thymme

Fxll in the blanks by choosmg the approprlate word from those given in the brackets:

- [ Lanthanoids, 9, Nltrogenﬁ, Carbocation, 3 Plane of symmetry] 1x5=5

16. Van’t Hoff factor for potassmmsulphate ifit undergoes dissociation completely is —}-—-

7. ,,fFOLa reaction A—B, Ratel law expressmn is given by Rate= k[A] .When concentrah on

_ ofthe reactant is 1ncreased by three times then rate increases by ----—— times. T
18.  Theelementsi in Wthh electrons are progresswely filled in 4f orbital are called---—- -

19. Meso compounds are optlcally inactive due to ~---------- ‘
20. The gas 11ber§j_e>d vyhen e_t_h__yl_amme reacted with HNO, at low temperature is ---------

Part-B

Answer any three of the followmg Each question carries two marks o 3x2=6

21. State Henry s law give its mathematical form..

- 22.  Writeany two differences between order and molecularlty of a reactlon

23, Whatis heteroleptlc complex? Give cne example.
24. ExplainFinkelstein réaction withan example. .
25.- How doyou prepare an aldehyde fromacid chyLorlde‘7 Name the reaction,

26. Writethe Haworth structure of maltose.

Part-C
Answer any three 6f thevfollowing Each question carries three marks:
27. Whatare mterstitial compounds? Write any iwo oftheir characterstics.
28. Write the balanced equations for the reactions 1nv01ved in the preparation of X,Cr,O,
from chromite ore.

3g3=9
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~29.  Whatis lanthanoid contraction? Mention two consequences of lanthanoid contraction.

30. - State any three postulates of Werner theory of coordination cornpounds.
31. Explain the hybridization, geometry and'rnagnetic properties of [CoF,]” ion using
VBT | | f |

32, What is geometrical isomerism in coordination complexes‘? Write the structure of c1s
and trans isomer of [Pt(NH,),CL].

V. Answer any two of the following. Each question carries three marks: . 2x3=6 | §
- 33, Name any two colligative propertles On what factor the value of colhgatlve property
depends? S _ , ; .
34. Draw a neat labeled diagram of H O fuel cell. Write equatlon for cathodrc anodlc
reactions. S ' R

35. Mention any three factors on which conductrvrty ofan electrolyte solutron depends
36. Derivean 1ntegrated rate equation for the rate constant of a ﬁrst order reactlon

: Part-D _
VL Answer any four of the followmg Each question carries five marks - 4x5=20
- a)Explain § , mechanism w1th an example

b) Whatis (i) Chlrahty?

_ (11) Racemic mixture?
38. a) Write the mechanlsm of acid catalyzed dehydratron of ethyl alcohol to ethene

‘b)How do you convert phenol to 2-Hydroxy benzoic acid? Write the equauon
-39."a) How is pherol manuracturedby cumene e process? Explaln - B

b) Name the main product formed inthe followmg reaction.

i) (CHs),ONa + CH, cro—
. H,S0,
ii) H3C -CH = SOH
o - S 413K

40. a)Name the product obtalned in the addrtlon of alcohols isto aldehydes What is the role _
of dry HClin this reaction . .
b) Ketones are gcnerally less reactive towards nucleophrhc addrtron reactions. Give any |
two reasons. : '
¢) Whichis ‘the product formed when acetone undergoes Woif —Klshner reduction?
4 1‘. a) Explain decarboxylatron reaction withan exa:mple
'b) Among formic acid and acetic acid which is more acidic and why?
¢) Complete the reaction. | o

O \.
©)J\OH o A
+ NHy, —>
: , - HO
42. a)Find ‘A’and ‘B’ NH, 2CH,CI

F15C36————-(3P12 (:l —_— A —_— B
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VIIL.

'b) Explain how does aniline reacts with bromine water, write the equation.

“¢)Arrange following compounds inthe decreasing order of basi ¢ strength in aqueous

solution: ,
CH NHz, (CHJ)zNH (CH3)3N NH, .
43.2) How many primary and secondary ~-OH groups are present ina glucose molec ule‘?
b) Whatis zwitter ion? Write its formula.
¢) Give an example for water soluble vitamin.

Answer any three of the followmg Each question carries three marks - 3x3=9
44,

45.

46.

47.

48.

49,

PART-E

Vapour pressure of benzene is 200 mm of Hg. When 2 g of non volatile solute is
dissolved in 78g of benzene, benzene has a vapour pressure of 195 mm of Hg. Calculate
the molar mass of solute.(molar mass ofbehzene =78 g/mol).

One gram of sucrose (Mol.mass 342g/mol) is dissolved in 100mL of solut1on at
25°C.Calculate the osmotic pressure.(R=0. 082 L atm mol 'K ") '

‘Calculate the emf of the cellin which the following reactlon takes place and represent
the cell. ' _

- Nl(s) + 2Ag ©0.002M) - Niz+(0 1somy T 2Ag(s) (Given Eoccll =1. OSV)
A’ forNaCl,HCland CH,COONaare 126.4,425. 9 and 91.0 S cm’mol” respectlvely
Calculate A’ for CH, COOH.

The rate ofa partlcular react1on doubles When the temperature changes from 300 K to |

310K. Calculate the energy of activation of the reaction. (GivenR=8,314TK " mol™)

Adfirstorder reactionhasa rate constant 1.15x 10” s How long will 5 g of this reactant
taketo reduce to3g? v
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IL.

16.
17.
18. |
-~ — —19.—Plane-of symmetry-——

- Answers

a) Higher than that of a dilute solution

- a)PbO,
. oE, >

ext cell

cyActivation energy.of reactlon
a)Ti""

a) Give the testfor K" ions

b) Carbonyl dichloride
a)1°>2" >3’ |

a) Benzene

b) CH,CHO

d) Friedel-crafts reaction.
d)Aniline

d) Hinsberg ’sreagent
c)Galactose

a) Uracil

3
o
Lanthanoids

20. Nitngen

I

21,

22,

The partial pressure of the gasin vapour phase(p) is proportlonal to the mole fractlon(x)

ofthe gasin the solutlon f
-—K X

| Qrder of a reaction

Molecularity of a reaction

1. It is the sum of the powers
of the concentration of the
reactants in the rate law
expression.

1.The number of reacting species
collide simuitaneously to bring .
-| about areaction is called

molecularity of a reaction

2.It can be a whole number or
fraction or zero

2. It1s always a whole_ number.

3. It is experimentally
determined value.

3.1t is a theoretical value

Any two differences

N




'_f v,

. 23.

24.

25.

26,

27.
are trapped inside the crystal latt1ce of metals

8.

- Heteroleptic complexes are the complexes in which metal is bound to more than one |

kind ofligands. | ,
e.g: K [Fe(CN),CL] or [Co(NH,),Cl, ]+or any one other example-'

In Finkelstein reaction , iodoalkanes are prepared ‘by the reaction of alkyl chlorides or

bromides with sodium 1od1de indry acetone.

e.g: " dry acetone
CHsBr + Nal ——> CHzl 4+ NaBr

A

Acid chloride i hydro genated over Pd on BaSO, to give analdehyde. -

Or ) H,
R-CO-CI — . R-CHO + HCI
Pd BaSO
: Rosenmundreac_tion
: cHzoni

Interstitial compounds are_ the compounds formed when small atoms like H, C or N

Their characteristics: -

1) They have h1gh meltlng pomts hlgher than those of pure. metals _
ii) They are very hard
iii) They retain metallic conduc V1ty
iv) They are chem1cally 1nert

(Any two characterls’ucs)

4 FeCrZO +8 Na2CO +70,- 8 Na,Cr0, + 2 Fe,0, +8 vcoz :
2Na2CrO +2H - NazCrzO +2Na +HO
Na,Cr,0, +2KCl —K,Cr,0, + 2NaCl

"The overall decrease in atomic and ionic radn from lanthanum to lutetium is called

lanthanoid contraction.

- Its consequences:

i) Simiiarity in atomic size of elements of secoud and third transition series.
ii) The separation of lanthanides in pure state becomes difficult.
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30.

231

32.

33..

| Electromc conﬁguratlon of Co - [Ar] 3d°4s"

[CoFJ*

Postulates of Werner’s theory:

1) Central metal atom in the coordination compound possess two types of
valencies. They are primary valency and secondary Valency -
ii) Primary valency is generally ionisable, secondary valency is non- “jonisable.
ii1) Primary valencies are satisfied by negatlve ions, while secondary valencies are
satisfied by neutral molecules or negative 1ons called ligands.
iv) Primary valency is non-directional; where as secondary valenc yis d1rectlona1 and it
gives definite geometry to the complex. -
(Any three ofthe above postulates)

YRR

- 3d 4s -
In the presence of F, 3d electrons do not pair up
sp’d’ hybridised orbitals of Co™*

NIt T | |
3d s 4 ad

N2 1] o (R

34 o spd
Magnetic property: paramagnetic' :

Geometry: Octahedral -

Geometrical isomerism 1s Isomerism which arises in }‘eteroleptlc complexes due to '
different poss1b1e geometrlc arrangements of the hgands '

-';‘Clv e /-‘NHus' “Cl_ - . : .NHé

cis N trans

.Colligative properties:

i) Relative lower_ing of vapour pressure -'

-ii) Elevation in the boiling point

ii1) Depression in the freezing point
iv) Osmotic pressure ' _ (any two)
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34.

Anode HZO . -+ Cathode
A Aqueous electrolyte
o T«o0,
Fig: H;-0; Fuel Cell

Cathode: O,+ ZHZO +4¢
Anode:

— 40H
2H,+40H — 4H,0+4¢

35. 1)Nature of electrolyte:
ii) Nature of the solvent and its v1scos1ty

iii) Concentration of the elect‘f‘ 7

- 1v) Temperature

36, Consider afirstorderreaction R—P

when t=0, R

solutlon

a

”‘2'?'1:"\

Any three

[R]o, where R = [R]o Where [R]o is the 1n1tlal concentratlon of the reactant.

Therefore, equation (1) can be written as’

In[Rlo=-k(©0)+1
In[Rjp=1
Substituting the value of* I’ in equation (1)

In[R] =-k t+1In [R]o

or hl[R]
[R],

= —kt
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~or k=1 Xh OR k:&ﬂogyﬂ_o

t [R] t  [R]

VL. ‘ . . . . ‘
37.(a)The Syl mechanismisatwo step process first one being the slow where formation of |
carbocat10n takes place and the rate determining step.In the second step attack of |. :

nucleophﬂe to the carbocatmn takes place '
Step-1 -

H,

H | 1.C . S
3C/,II"'. » slow H3C . .'."/,/ . . -_
SC——X —— = C CH; + X

HC™.
| tert.butyl halide

HC “tert.butyl carbocation

' Step-2
H3C

: A fast 5C ..
oy T .
C CHy + OH ——=" ""c._ oy

7 o -  He”

tert.butyl alcohol

The reactlon follows first order kmetlcs The rate. of react1on is 111dependent of the | -
concentration ofnucleophﬂe : W

(b) (1) The property ofa molecule to have non super 1mposable mirror 1mage is called ]

durahty

optical rotation is called racnmc rmxture
38. (a) .
Step 1 Formauon of protonated alcohol .
| /-\ Fast

H N
L JFast 1]
HeC —C — O —H+ H' i H— (l (‘: Q' —H

Protonated alcohol
Step 2 Formauon of Carbocation. It is slowest step and rate determining step

PR e Yh
H-—-C—Cf e iﬁg'H——Cl «—(l‘-."‘*r:cl) —H
I
Step 3 : Formation of ethene by elimination of proton.
—H-tcij (i: #» H/c =C_ H+ ‘_Lr*.
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(b) When. phenol is treated with NaOH forms sodium ‘phenate, which on |

treatment with carbon dioxide and on acid hydroly31s gives 2-Hydroxy benzoic

acid or salicylic acid.
oH ONa | © - OH
| | | _ COOH
-~ NaOH . - (1) CO2, 413K, 6-7 atm :
- : v >
_ (iHpH * v E
Phenol - - Sodium phenate - 2- Hydroxybenzom aCId

(Sahcyllc acid)

_ 39. (a)Cumene is oxidized in the presence of air to cumené hydroperox1de Itis converted to
phenol and acetone by treating it with dilute acid. S

s CH;
HyC— Ctl ; HyC— C—0—OH
| : - H - |
_> — +  CH3COCH,
H,0 s
cumene . ° ° cumene hydroperoxide Phenol .

ot

(b) i) Tertiary butyl methyl ether.
i) Diethylether. e
40. (a)Acetal : : , -
. Dry HCI protonates the oxygen ‘atom and increases the electroph111c1ty on carbonyl
carbon. :

(b) 1) Due to steric h1ndrance of bulky groups -
- i) Electr omeric effect..
(c) Propane or CH CH CH..

41. (a)When oarboxyhc aold salts are heated with sodalime, decarboxylatlon takes plaee to
form hydrocarbons : »
'J"’j o Ca0 | .
CH;COONa 4 NaOH —— CH, 4 Na,COs
Sodium e'oetate A . Methane. Sodium carbonate

(b) Methanoic acid is more acidic.
Due to+I effectin ethanoicacid
(c). |

- _CONH,
N :

=
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42 (a) A=C,H,CH,NH,
B =C,H,CH,N(CH,),

(b) Aniline reacts with bromine water atroom temperature to give a wh1te precipitate of
2,4 ,6-tribromoaniline.

NH, . © NH,
' Br_

Br,/H,0

+ . 3Br2 —_— + 3 HBr

Br
24,6 -Tribromoaniline

(¢) (CH,),NH>CH,NH, > (CH,),;N > NH,

43.(a) primary-01 .
Secondary—04 S
(b)Inaqueous solution amino acids existas a dlpolar ion called zw1tter ion.

"~ R——CH——CO00’

+

NH.

(c) Vitamin B or Vitamin C

°—p, Wy M
Pi =P X

plO M le

200 - 195 S ik 78

w200 M ><78
M 80gm01 '

45" leenV IOOml 0 1L Wy lg ,T=25" C—298KM 342gm01 =7 {

o

_ 1x0.082x 298
© 342x0.1
=0.714atrn

46. Given[Ni”]=0.16014, [Ag']=0.002M, n=2
0.059 [Ni**]
_Eill = n log,, [Ag+]2

105~ 2099, 10 160]7 0.914 V
n o°10.002]

E

cell
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47, Given, Ay, +Ay =126.4Sem mol”,  Aj.+Ay,. =425.9 Sem’ mol’

Mt Moo =91:0Sem’ mol™, Ay cucoony =?
Ag:(CHzcooH)=,>"%H3000‘+7\’21+: }"21.'*% A'g‘l' +A +7\’(1)Va* h }"Ocr —}"?\(a+
= A(r)n(HCI) + A(r)n(CH3C00Na) - A(()n(NaCI)
- =425.9+91.0-126.4
=390.5 Scm’ mol”
48. Given T,=300K , T,=310K, % =2, B=
. l )
1§g£{ Easzan
k, [2.303R] 1T,
- E [310400}
log2= 2.303x8.314 |

300x310

E,=535987= 53.598K]

=5g, [

49. Given,k=1.15x10"s", [R],
2303, [R]

-t T[R]
= ' 'l;;m23® ,
1.15x107s'= ——

log=

C kkk Rk kR kdkkk
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 Model Q;uestion-Paper-_9
Chemistry

Time: 3 Hrs. 15 Mins. = - | Max.Marks : 70

Instructlons

L Questlon paper has FIVE parts. All parts are compulsory.

2.a.

- b.
C.
d.
e.

Part-A carries 20 marks. Each question carries 1 mark.

Part-B carries 06 marks. Each question carries 2 marks.
Part-C carries 1 5 marks. Each question carries 3 marks.
Part-D carries 20 maiks. Each question carries 5 marks.
Part-E carries 09 marks. Each question carries 3 marks.

3.InPart-A questions, firstattempted answer will be considered for awarding marks.

4. Write balanced chemical equations and draW neat labeled diagrams and graphs Wherever necessary.

5. Direct answers to the numerical problems without detailed steps and spec1ﬁc un1t for final
answer willnot carry any marks. § .

6. Use log tables and 51mp1e calculator if necessary. (use of sc1ent1ﬁc calculator s not allowed)

: o _ Part-A
I. | Seiectthe correct option from the given choices ' 1x15=15 | '
1. De Salination of Sea Water can be done by '
a) Dialysis . b)l Distillation ~ ¢) Evaporation - d) Reverse Osm051s
2. ASeveral blocks of Magnes1um are fixed to the bottom:of a ship dueto
a) Keep away the Sharks R - b) Make the Sh1p hghter
¢) Prevent action of water and,'s__alt d) Prevent puncture by under— searocks
3. Orderofareactionisdecided by o g
a) Slow Step b)F ast S‘tep “¢) Intermediate Step d) None ofthe above
4. The Electronic connguratron of outer orbital of 7 n, Cd and Hg are represented by the
general formula B , '
@) (@e1)d" st s B (o 1)dns!
o) (sl )dmns | O (1)d0ns"?
5. ‘The IUPAC name of tertiary butyl chlorlde 1S
- a)2- Chloro 2—methy1 propane - b)3- Chloro butane
¢ 4: Chloro butane S d) 2-chloro-3methyl Propane _
6. InLucas reagent test ofalcohols, the appearance of turbidity is duc to the tormatlon of
' a) Aldehydes \ b) Ketones ¢)Acid Chloride d) Alkyi Chloride
7.  TheLiquid X7 was mixes with methanol and a drop of concentrated H,SO, was added,
A compound with a fruity odour was formed, then Liquid ‘X”is . .
a) CHsCHO = b)CH;COCH;y ¢) CH;COOH d) CH,CH,0H
8. Which one of the following is not an Amine : - ," '
a) CHsNH, © b) Cels(CH;),N ¢) CH3CONH, - d) C¢HsNH,
9.  Cheilosis anddigestive disorders are due to the deficiency of

a) VitaminA  b)Riboflavin ¢) Thiamine d) Ascorbic acid
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10. Theunit ofrate constantofa Zero order reactionis
a) mol L | . byst
¢)mol L'S™ | - d)ymol §™
11. Which of the following is depend on temperature o :
. a)Molarity 'b)Molality  c) Mole fraction d) Mass percentage (W/W) ,
12. Carbohydrates are stored in human body as the polysaccharide i
a) Starch b) Glycogen ¢) Cellulose d) Amylose \
13, IfaSaltbridge is removed from the two half cells, then the Voltage. o . [
~ a)DropstoZero b) DoesnotChange c)Increase gradually d} Increase rapidly
14.  Magnetic behavior shown by aqueous colorless solution of metalionof3dseriesis :

a) Paramagnetic b) Ferromagnetic ~ ¢) Diamagnetic d) Anti- ferromagnetlc M’E

'15.  The gas liberated, when aliphatic primary amine reacts with Nitrous ac1d : E
a) NH; | k BN, | o ’v

C)Hg 'd)CgHs | o » ‘L

IL  Fillin the blanks by choosing the appropriate word from those given in the brackets:
(Rhodlum complex ethane, methanol, chromyl chloride, methylamme, . ‘.

. methane) L . : 1x5=5§ .

~16. Wilkinson Catalystisa ,

11 17.  When methyl bromide undergoes wurtz reactions, the product obtalned is I
i 18. Blindnessis caused by consumptlon of ' ' N
19. Theoxidizing agentused in Etard’s reactlon is

20. Carbylamme testis glven by

| Part-B | © 3x2=6
{ | III. Answerany three of the followmg ‘Each question carrles two marks ‘

21. Mention any two apphcat1ons of Henry’s Law. ,

22. What are the condltlons for the effective collisions between reactant molecules?

1 - 23. Whati 1s Linkage 1somerlsm‘? Give one example. . S ;
24. State Saytzeff ’s rule (zaltsev)wuh an example ' )
25. Explaln the followmg reaction.

2CH, CH o dil NaOH .

- 26.  Writethe Haworth’s S_tructure for Sucrose (Cane Sugar)

. _ Part-C = = 3x3=9
IV. Answer any three of the following. Each question carries three marks :
27. Write the balanced equations for the preparation of potassium permanganate from
MnO, :
28. Explainthe hybrldrzatlon geometry and magnetic property of [Ni(CN),]”
29. Give any three differences between Lanthanides and actinoids.
30. Whatis crystal field splitting energy? How does the magnitude of A, decide the actual

L : - ; ol
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32.  Whatare metal carbonyls? Explain the synerg1c effecton metal carbonyls.

31. Mention any three uses of d— block elements.

| Answer any two of the following. EaCh question carries three marks: ' 2X3=6

33. Whatis the significance of Van’t Hoff ’s factor?
34. Explain the construction and working of a Daniel Cell.

35. Write a note on specific conductance (K) and molar conductivity (}\,m) W1th

concentration of solution or dilution.
36. Derive integrated rate equation for rate constant of Zero order reaction. o

. Part-D :
Answer any four of the .followmg Eacli question carries five marks
37. a) Explain the mechanism involved in the conversion of tertiary butyl bromlde into

- tertiary butyl alchol. . : . :
b) Givereason’s Aryl hahdes are lessreactive towards Nucleophlllc substitution reaction
38.a)What is Lucas reagent How does it is used to distinguish’ pr1mary, secondary and
tertiary alcohols ‘ :
b) How do you convert phenol to Salicylic acid b} Kolbe’s process?

4x5=20

~ 39.a) Explain the Mechanism ofacid catalyzed hydration of alkenes to alcohols

VIL

b) Write the Name and Product of the followmg reaction.
CH;Br + CH ONa" — A +“ENaBr

40. a) Write chemlcal reactions for the followmg transformat10n
(i) Butan-1-ol to butanolc ac1d_ '
(ii) Cyclohexene to hexanel:- 1,6—dioicacid. |
b) Explain the eﬁect of subst1tuents on the ac1d1ty of carboxylic acids.
41.a) Whatis Wolff K1shner reduct1on‘7 Give an example.
b) Explam the reaction of 2 4- DNPH reagent withan aldchyde

42.a) An aromat1c Compound ‘A’ on treatment with aqueous ammonia and heatmg forms
compound ‘B’, which_on heating with Br, and KOH forms 2 compound ‘C’ of

molecular formula CH,N, Write the names of compoundsA BandC.
b) G1Ve | _asons (l) Allphanc amines of low molecular mass soluble in H O
2(2) Dimethylamine is more Basic than methylamine.
43.a) How do you show that Glucose contains 6 Carbon atoms ina stra1ght chain.
'b) Whatare Globular proteins? Give one example. .
¢) How many hydrogen bonds are present between Adenineand Thymine in DNA

, PART-E
Answer any three of the following. Each question carries three marks: 3x3=9 | |
44, HZS,’ a toxic gas with rotten egg like smell is used for qualitative analysis. If the

solubility of H,S in water at S.T.P is 0.195m. Calculate Henry’s law constant. (No. of
moles of H,0=55.55 mole)
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. 45.

46.

47.

438.

49,

Calculate the osmotic pressure of 5% (m/v) solution of urea at 3OOK Molar mass of
urea is 60g/mol. (R=0.821LatmKmol™) -

In the button celis widely used in watches followmg reactlon takes place
Zn(s) + AgO + H,0 () —————> Zn"'eg) + 2A80) + 20H (aq)
' Determirie AG® and E for the r’eactionﬂ |
(8%, = -0.76 V) Eng = +0.80V
Calculate the emfof the following cell using Nemst equation at 298K,

Fe(s) | Fe™ poong || H i | Ha(g) (1bar) | Pt (s).
(B, 2 =-044V) E%+ =0.0V)

The rate of aparticular reaction doubles when temperature changes from 27"C to 37 C,
calculate the Energy of activation. R=8.314JK ‘mol"

In a first order reactlon the concentration of a reactant decreases from 400 mol L'to25
molL" in200 Seconds. Calculate the Rate constant for the. _reactlon.
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Answers

d] Reverse Osmosis
c] Prevent action of Water and Salt.
a] Slow Step f
c] (n-1yd"“ns’ ,
a] 2—chloro-2-methyl propane
d] Alkyl Chloride |
¢] CH,COOH
¢] CH,CONH,
‘b]Riboflavin
c¢] molL"'S"
a] molarity. ‘
b]Glycogen
a] Dropsto Zero
c] Diamagnetic
bIN,

e e e U e T e
S N TO R R e )

16. Rhodium Complex
17. Ethane

18. Methanol v

19. Chromyl Chloride

- 20. Methylamine

21. a) As the pressure increases solubility of gas in the solution is also increases.-Deep Sea Diving

b) As the temperature mcreases solubility of gas in the solution is decreases -Soft drmks
otored in refrigerator.

22. a) Aetlvat1on energy
b) Proper or1entanon of the molecules

23. It arises in the co- ordmatron compound contalmng amb1dentate ligand due to bondmg :
w1th different linking atom.

[CO(NH3)5ONO]2+ and [CO(NH3)5N02]2+

24. ' Br . H;C- CH;_ -CH, - CH =CH,
| | | Pent -1 — ene (19%)
I‘l C CHZ - CH2 - CH (“‘H3 ' ) .
2 — Bromopentane

H3C - CH, - CH=CH - CH;
Pent — 2 — ene (81%)
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In Dehdrohalogenation reactions, the preferred product is that alkene which has the
greater number of alkyl groups attached to the doubly bonded carbon atoms.

25. ALDOL Condensation.

2 molecules of Aldehydes and Ketones contalnrng at least o- hydrogen atom undergo |
self-condensation in presence of dilute alkah to form a f- hydroxyl aldehyde or
hydroxy Ketone respectlvely

o = OH

- || L dil |
2CH,-C-H- CH,~CHO — % —, CH, - C — CH,- CHO
o ~ NaOH | _
H
ALDOL

Explanation - 1M
Reaction - IM |
Self- explanatory equation — 2M -

- 26. - CHOH

- 27. 1st Step: The powdered pyrolusite (MnO,) fused_with'potassiurn hydroxide and on
oxidizing agent like KNO;/ -:-._'__air to form dark green potassium manganate.

' A
2 MHOQ + 4 KOH + 02 —_—. 2 KzMnO4 + 2H20
Potassium Manganate (Green Colour)

_ 2nd Step: Potassium manganate undergoes dlspropomon in acidic (or) neutral
'nedlum to form permanganate

; 3.MnO, + 4 H > ) MnO, +MnO2+ 2H20
: a (Vlolet Colour)

28. The Ox1datron State of Nlckel in [Nl(CN)4] is +2.

TheE.CofN11nG.roundStat -—[Ar]18[4|,|4|,|41,|4 |j (U] E[D
| 3d° | 4s® 4p
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The E.C of Ni #ion G:S = [A1]"*[4L] L[ 111 o 11T
| | | 3d° . 4s° 4p

CN is a Strong llgand forced unparred d - electrons to palr up.

TheE.Co_fNi+2 ='_[Ar]18 \-4|,\41,|4|,\4}|/| T T T ]
| 3d8 4s° 4p

Orie 3d, one 4s and two 4p. orbitals undergo dsp hydrldlsatlon to form 4 dsp hybr1d
orb1tals to give square planer shape. _

dsp® hybr1dorb1talsofN1. ‘/H/|/|l/—‘/|l/,/”/| | | ] I

3d° - d s p?
~ Hybrid orb1tals

Formatior of : [N1(CN)4 . Ll’l 4lx|4ﬂ /“/| [XX | XX | XX | Xf(—l
3 4 Pairs & CN’ ligands.

) v

Hybridisation = dsp”
Geometical Shape = Square planar _ :
Magnetlc property dlamagnetlc due to absence of unpaired electrons.

29. Any three differen’_Ces 3 M |

Lanthanoids |  Actinoids _

I.Electrons -enter into Af : 1. Electrons enter into 5f
orbitals =~ -~ . orbitals .

2. They are radioactive except 2. All are radioactive.
promethium. - - ‘ R

. 3."inding energies of 4f . | 3. Binding energies of 5f

electrons are higher = ' elec_trons are lower.

4.They are less basic | 4. They are more basic |

5. Maximum oxidation state is | . 5. Maximum oxidation state
+4 s+,

6.4f electrons have greater ~.6. 5f electrons have poor
shielding effect : shielding effect.

7. Lanthanoid contractionis |, 7. Actinoids contraction is
lesser ~ greater.

30. The splitting of degenerated five d-orbitals due to entry of ligands into t,, ande, energy
levels called crystal field splitting and the energy. dlfference between t,, and e, 1s called
crystal field splitting energy in octahedral complex.” ’
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32,

33.

34.

- ‘P’represents the energy required for electron pa1r1ng inasingle orbltal
“upto d’ion, electron enters accord1ng to Hund’s Rule o
Afterd*ion two possible ways. |

a] If A, >P.The fourth electron occupyt _orbitals with conﬁgurat1on tpgdegt- The l1gands

are called as strong field ligands and Weak spin complex.

b]If A;<P, Ly . L1gands wh1ch shows this effect are weak ﬁeld l1gands and forms
high Sp1n complex. : :

Any three uses of d- block elements

1. Ironandsteel used as construction mater1als

2. TiOandother oxides used in pigment industry :

3. MnO,usedinDry battery cells and Zn, Niand Cd usedin battery cells.

4. Cu/Nialloy s used for making coins
5. TiCl, with [Al(C,H,),] Ziegler — Natta catalyst used in the preparat1on of Poly

ethenes

6. Usedascatalystin many 1ndustr1al product1ons

7. AgBrhas special light sensitive properties in phote graph y.

-8 PdCL s used as the catalyst in the ox1datlon of Ethyne to Ethanol in wacker

process.

9. Nickel complexes are useful in the polymer1zat1on of alkynes and other organ1c
compounds like Benzene etc

contains botho & t— character

| The M-C bond 18 formed due to the donation of lone pair of electrons of carbon atoms

of CO to vacant orbital of Metal atom.

The M- C = bond is formed by the donation of a pair of electrons from the filled d-
orbital of Metal into Vacant anti bonding orbital of CO Known as Back - bonding.

Due- to this, Bond strength between metal and Carbon increases and Carbon and
oxygen decreases is called Synerg1c effect in Metal Carbonyls.. :

i) Ifi=], the solute does not undergo either assoc1atlon or d1ss001at1on

ii) Ifi>1, solute undergo dissociation

i) If 1<l solute undergo association.

Daniel Cell
Construct1on It is.combination of Zinc half cell and copper half cell, mter-connected
by a Salt br1dge the two electrodes are connected externally through a Voltmeter and a

: . " Voltmeter
Switch = ‘ . _ LR

| OR
'If drawn labeled diagram - Give (1M}

Zn(s) | ZnSO,(aq) j| CuSO (ag) | CulS)

Organo metallic compounds conta1n1ng carbonyl l1gands are called Metal Carbonyls it
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Working: Zinc electrode shows tendency to andergo oxidation and act as anode,
where as copper electrode undergoes reduction, electrons hberated at anode move
to cathode, while current flows from cathode to anode

AtAnode : Zngy —> _.Zn2-+(aq) -2¢
At Cathode : Cuz(:q)(lm)wL 2¢ —— 5 Cug
—>

v o . . _ . 24 ’
Cell reaction : 'Zn(s_) + Cu ——= Zn* L ) (im) +. Cu (©

35. The Specific conductance (K) decreases with increase in dilution because number of
 dissolved ions with in a area of cross'section of Im’or 1cm’
The Moiar conductmty (A,) increases very slowly with d11ut1on For stronge1
electrolytes .

But in the case of weak electrolytes the molar conduct1v1ty increases steeply with
dilution as shown in Graph.

T CH,COOH
- O ‘ KCl
Je
36. o Cfo’_nsider_a___Zero order reaction

R —> P

~ According to Law of mass action.

~—a

CR=KERP ()
‘v ‘__ff»»Where';;ate of reaction = _c;[tR] .
| -dR] _¢
dt
“d[R]=Kxd

d[RI=-Kxdt —> (2)
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~.on intégration Id[R] =-Kx J'dz |
[R]=-Kt+I ... (3)

Where ‘I’ is integration constant.

To find I
Consider time t=0, [R] = [R],
Substitute in equation [3] '
[Rlp =Kx0 +I

1= [Rlpg - e, 0 ;

Subst_itu‘te’va_lue of I in quation (3)
[R]=Kt+[R], -

Kt = [R]o-[R]

K=[R}o- [R]
S t .

37. Sl

(a) thleophilic substitut_ioh First order reaction
r=[CHs); —Br]'[OHT
Step 1: Formation of Carbocation. .

‘g . - CH,
7 | 3 Slow -+ . ' ‘ .

TR - : - C +Br-

HC—C—Br SN, TP
-~ CH; ' |

v
~
@.

o _ : Ter-butyl carbocéti_on.,
- Ter-butyl bromide

Step 2: The Nucleophile (OH—.) attacks on either side of the carbocation forms ter-

‘butyl alcohol.

N oo
© X | fast ' OH

|
/ C\+ OH o | / \
H,C CH, H;C CH;

Tert-butyl alcohol
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(b) reasOns (eaCh carries one mark)

k‘ 1) The C-X bond acquires double bond due to resonance.

ii) The C- X bond acquires double bond character as it is SP* hybr1d1sed More % of S
character. Halogen atom tightly hold to the carbon atom. ' : _

iii) Instability of phienyl cation. _
iv) Electron rich benzene ring repels electron rich nucleophile.

v) The Bond lengh between C- X and C= X (double bond character) distorts the
stab1hty

38. (a) Lucas reagentisa mixture of Anhydrous ZnCl, and Concentrated HCII o -

Organic compound +  Lucas reagent

- - N

Turbidity_ » Turbidity - : _Tuvrbidity

Appears appears ' appears
Immediately after 5 minutes only after heating

(3% alcohiol) | (2% alcohol) - (1° alcohol)

(b) Kolbe’s Process

Sodium phente on heatmg w1th CO 2 gas at 413K & 6 -7 atom pressure glves
“sodium sahcylate Wthh on a01d1ﬁcat10n gives salicylic acid. .

~ O'Na'
| - COOH
))CO, 413K / 6-7 atm
i) H'
Phenol SR Sodium Phenoxide S Salcyclic acid.

39, (a) Acid catalysed hydration of alkenes to alcohols,

Step 1: Protonation of alkene to form carbocation by electrophilic attack of H;O
HO + H > HOT

(From acid)
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0 ,
ot ~ . '._,..wm.;,*""x L
_Ce=c | e :l_ e +H,0

7 | ‘Carbocation
Step 2 :- Nucleophilic attack of water on carbocation. '

"oy

E“,gf*v | ‘ ! I . | n{_ai i |

3
I

Step 3: Deprotonation to fdrin analcohol.

[ [ "
| o 11
(Ij-_-C-——(U-H HE’_()M&-—T.,_.{'...+HO

—

- Alcohol

* (b) Williamson’s ether synthesis <

40. - T
(a) Butan -1-ol to butanoic acid

CTO3 HzSO4 s

CH, ~CH, —~CH; —CHy ~OH - » CHy —CH, - CH, —COOH |

Jones reagent Butanoic acid.

Gy | f o
-  KMno, COOH

COOH

Cyclo hexene , ’
Hexan - 1, 6, dioic acid (Adipic acid)
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'(b) Electron w1thdraw1ng groups (NO,, CN) increases the ao1d1ty -of carboxylic acids by -
resonance stabilization of carboxylate ion. »
Electron donating groups (CH3 , CH;) decreases the acidic strength by destabrhzrng the
carboxylateion :

41(a) The reduction of aldehydes and ketones into corresponding hydrocarbons by heating
with a mixture of hydrazine and strong base like KOH in ethylene glycol solvent.

‘ NH,-NH,+KOH
CH,CHO : —— CH,-CH,
Ethylene glycol Ethane

Ethanal

(b) Aldehyde reacts with 2,4 —dintropheny] hydrazme (2 4 DNPH) to form
2,4~ drntrophenyl hydrazones

.NH-NHz - R-CH-NH-NH

42.  (a) A-Benzoicacid (CsHsCOOH)
' B — Benzamide (C6H5CONH2)
C- Anilinen,_(géHSNI—-I;g) "
(b) Reasons - -
(1) It is due to formatron of inter molecular hydrogen bondmg with water. -

- @ As the number-of electron donating group increases, basrclty also increases.

43, o
" (a) Gluccse on heatrng wrth HI and red phosphorous give n- hexane.
:CHO- r
il .~ " H{+RedP _
(CHOH)4 E » CH; -CH, -CH, —CH, =CH, -CH;,
CH,OH : - n— hexane

This shows that Glucose contains all the six carbon atoms in the straight chain.

(o) Polypeptide chains coil around forms spherical sh ape and soluble in water

Ex :- Insulin, Albumin ; Heamoglobm
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(c) (A=T)2 - Hydrogen b_ohds.

VII.

44.  Henry’s law
PHZS =Ky X H,S

; oones
We know that Xy g _ s __9_ = 0.0035 -

DHs + 0,0 0.195+55.55

T Pus 0987bar - .
: KH = : = .- — = 282 bar
- XH,s 0.0035 -

45.  Data
W2=5g o
V=100ml =01L

II= = 20525atm

Mz_V B 60 x 0.1

46.

AGO. = '-.;:';nFE0 cell
L Eocell = Elabode - Eanode.
T :onAg 'EOZn - _
= +0.80 — (-0.76V)
= +0.80+0.76V
= 1.56V

AG® = - nFE° |
= -2x96,500x 1.56V
= -301.080 KJmol™
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47.
0.0591

o
Ecell —"Ecell"

0.0591

E . "‘ X
log10 [anodic conc]

[cathodic conc]”

_ 10
—E cell - _
: n

e
. 0L10 [H+]2

= (0~ (0.44V) :

= 0.44 - 0.02955 (-3)
= 0.52865V

48. Data |

T,=27+273=300K

Ty= 374273 = 310 K

K, = B
K,= 2x (doubles

" R= 8 314 J/IQmol

'10 _f& “E T -1
g_{(’ K, 2. T,

: Ea

2 Ea"'.,

19.147

X 2.303 x 8.314

X .310—3Q0 |
310x300 -

310-300
310x300

E, = 0.3021 x 19.147 x 9300 _

=53794.071 J/ mol
=-53.73 K J/ mol
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49. | | |
" [R]o =400 mol L
[R]=25mol L

t =200 seconds.

K=7.

For First Order Reaction |

2303, IR,

K 0
r &10 R]

_ 2.303 400

2303 gy 200
- 200 810 55

%,:2.393 x 1.204
200 '

0.01386 S
= 1.386x10%s"

de Kok de e ek ek Kok
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MQIEL PAPER GIVEN BY
KSEAB 2023-24

‘Model Question Paper-l()
Chemistry

Time : 3 Hrs. 15 Mins. | L : Max.Marks : 70
Instructions: '

1. Question paper has FIVE parts All parts are compulsory

- 2.a.. Part- A carries 20 marks. Each question carries 1 mark.

b
C.

d.
e.

Part-B carries 06 marks. Each question carries 2 marks.
Part-C carries 15 marks. Each question carries 3 marks.
Part-D carries 20 marks. Each question carries 5 marks.
Part-E carries 09 marks. Each question carries 3 marks.

3.InPart-A quest1o'1s first attempted answer will be considered for awardmg marks.

4. Write balanced chemwal equations and draw neat labeled diagrams and graphs wherever necessary.
5. Direct answers to the numerical problems without detailed steps and specific unit for final
answer will not carry any marks. v

6. Use log tables and simple calculator if necessary (use of scientific calculator is not allowed).

‘Part-A

I.  Selectthe correct optlon from the given choices | | 4 ' 1x15 5

1.

Aquatic species are more comfortable in cold water rather than in warm water. Thls is

dueto

a)  Solubility of oxygen is more in warm water.

b)  Solubility ofoxygen is more in cold water.

¢)  Solubility of gases increases with decrease of temperature

d) Both(b)and(c)

Which of the following cell wasused in Apollo space programme‘7

a) Mercury cell b)Danielcell  ¢)H,-O,Fuelcell d)Drycell ,
During electrolysis of aqueous solution of NaCl, the reaction preferred at anode is
a) 2H,0(1) »O,(g) +4H (aq) +4¢” b) H;O() +¢ — % H,(g) + OH

c) Cli(aq)— % Cl,(g) +e ~d) % Cl(g)+e —Cl(aq)

Order of areaction is determined by . -

) Balanced chemlcal equation ~ b)unbalanced chemical reactiorl

¢) Experimental rate expression d) thermo-chemical equation
Tonic character decreases in the following oxides.

~a)Mn,0,>MnO,>MnO o b)MnQO > MnO > anO

¢)Mn,0,>MnO >MnO, ’ ' d) MnO >Mn,0,>MnGC,

The oxidation state of Fe in [Fe(CO);] is |

a)+2 b)0 c)+3 d)+5

Name the gases liberated when primary alcohols react with thionyl chlor1des are
a)SO,+H, b)H,+HCI  ¢)SO,+HCI d)NO,+H,
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| .

10.

I1..
12.

13.

14.

15.

Phenol molecule is less stable than phenoxide ion because

a) Phenol resonance structures have charge separation but not in phenoxide ion.

'b) phenoxide ionresonance structure have charge separation but not in phenol.

¢) Both phenoxide ion & phenol resonance structure have charge separation.

d) Both phenoxide ion &phenol resonance structure do not have charge separat1on
Glyeerol is an example for
a) Dihydricalcohol b)Dihydric phenol c) Tr1hydr1c phenol d) Tr1hydr1c alcohol

‘ Tollen sreagentis .

a) Silver nitrate solution b) Ammonical silver nitrate solution
¢) Ammonium nitrate solutlon d) Silver chloride solution
Carboxylic acids exists in dimeric form even in vapour phase due to

. a)Hydrogen bond ‘b)peptidebond  ¢)ionicbond d)metalhc bond
The state of hybridization of orbitals of nitrogen atom in al1phatrc am1nes is
a)sp’ . b)sp’ - ¢)sp d)dsp”
Benzene d1azon1um chloride reacts with phenol to form p-hydroxy azobenzene n
a) acidic med1um ' b) Neutral medium ' '
¢)BasicMedium ~  d)Bothacidicand neutral medium.

: "Thiamine is a chemical name of
a) VitaminA - b) Vitamin B, ¢)VitaminC -~ d) Vitamin K

The nitro genous base adenine form hydrogen bondmg with
a) Thymine b) Cytosme “¢) Guanine - d) None of the above

Flll in the blanks by choosmg the approprlate word from those given in the

brackets: - s : : - 1x5=5
_(phosgene, tin, hydrogen, molecularlty, zinc, cellulose acetate) | '

16.
17.

18.

19.
29.

Answer any three of the folloWing. Each question carries two marks:

The sem1permeable membrane used in the reverse 0smosis is_

The number of molecules takmg part in the elementary reactlon is-
called - - ‘ -
The non- trans1t10nal metal present in brass is

‘The poisonous -gas formed when chloroform is exposed to a1r and l1ght 18

Solub1l1ty of ethylam1ne in water is due to formation of _ » bond1ng w1th
water ' ’

Part-B ,
3x2=6

21. How does boiling point of solveni vary when a non-volatile solute is dissolved in it?

22.

23.
24,

Explain.

Define order of areaction. If un1t of rate constant of a reaction is same as the unit of rate
ofreaction, then what is the order of the reaction?

What are chelate ligands? Give an example. |

Write the genera: equation for Finkelstein reaction. What is the role of dry acetone in
this reaction?
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IV.

VL

25.. Compiete the equation and name the reaction:

RCCH,
26. Name the two hormones which regulate the glucose level in the blood

NaOX
—_

Part-C

Answer any three of the following. Each question carries three marks 3x3=9
27. Calculate the magnetic moment of M,, ion.(z=24) “ o

28. Explain the structure of dichromate ion (Cr,0.%).
29. Whatis Lanthanoid contraction? Mention two ofits consequences

30. Write the IUPAC names and the type of isomerism for the followmg complexes

. (a) [Co(NH;),Br]SO, - (b){Co(NH,),SO,]Br.
31. Using Valence Bond Theory [VBT], explain geometry, hybr1dlsat10n and magnetic
~ propertyof [CoFG] ion. [Atomic number of Cobalt is 27] o

32. Draw the energy level diagram for the crystal field sphttlng in tetrahedral complexes.
© Write the relation. between A, and A, for the complexes hav1ng same metal, the same

ligand and metal hgand distances.

'_ Answer any two of the followmg Each questron carrles three marks 2x3=6

33. Write any three differences betweenidealand non “ideal solutlons

34.  State Kohlrausch’s law of 1ndependent mlgratlon ofions. Mention its applications.

35. Explain the experimental deterrmnatron of conductance of electrolytic solution by

36. Deriveinte grated rate eq atlon for ﬁrst order gas phase reaction.

Part-D
Answer any four of the {o]l. ing. Each questxon carrles five marks: ” 4x5=20
37.a. Write: the mechanism 1nv01ved in the following reaction. '
,angCBr+C)H —>  (CH,)),COH +Br

the reactant onwhichrate of reaction depends
ne stereo ccnter‘7 How many asymmetric carbon atoms are there in 2 ,3-
dlCthI‘O utane‘7 '. (3+2)
38. a. IdentlfyA BandC inthe followmg reactlon '

H, SO,
'_9 B

443k
Eﬁgéc

413k

- Pd o
A+ H, ———> CH,OH —

b. Describe the manufacture of methanol from water gas. , (3+2)
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39 a.An-aromatic hydrocarbon' ‘A’ having molecular formula C Hlz is oxidised in the
presence of air gives compound ‘B’. The compound ‘B’ is treated with dilute acid
gives two organic compounds ‘C’ and “‘D’. The compound ‘C’ forms white
precipitate ‘E’ with bromine water. Write the chemical reactions with names of A, B,
CandE.

b. Give an example for unsymmetrical (mixed) ether. " (4+_1)

- 40.2) Write the chemical equation for the reaction when benzaldehyde is sli ghtly heated with

acetophenone in the presence of dilute alkali. G1ve the [UPAC names the products
obtained in this reaction.

b) Explain Rosenmund reduction withan example

c¢) Alpha(a)-Hydrogens of aldehydes and ketones are acidic. Give reason ._f S(2+2+1)

~ 41. a) A Grigaund reagent ‘X’ reacts with CO, (dry ice) followed by acid hydrolys1s gives

ethanoic acid. Write the chemical equations. What is the name of the compoand ‘X°?
b) Between methanoic acid and ethanoic acid, which is more acidic? Give reason.. (3+2)

- 42.a. Write the chemical name & the structure of Hmsberg s rcagent 3’ ammes do not react

VIL

Hinsberg’s reagent givereason.

b. Explain Carbylamme1eactlon withan example " o ' (3+2) '
43.a. (i) The penta- acetate of glucose does not react with hydroxylamme What does it
indicate? -

(i1) Write chemlcal reaction to show the. open cham structure of D-Glucose Wthh
contains six carbon atoms in the straight chain. . :

b. Whatis Zwitter ion of an amino ac1d‘? Giveits general formula.

Whlch hormone is responsrble for the hypothyrord1sm‘7 - | (2+2+1)
PART—E (PROBLEMS) _
Answ er any three of the followmg Each question carries three marks: 3x3=9

44. 100gof llqu1d ‘A (molar mass’ 140 gmol™) was dissolved in 1000g of liquid ‘B’ (molar
mass 180 gmol’ ) “The vapour pressure of pure liquid ‘B’ was found to be 500 torr.
" Calculate the vapour pressure of pure liquid ‘A’ '1f the total vapour pressure of the '

' solutionis475torr. - -

45, 'The bo1lmg point- of benzene is 353.23K. When 1.8g of non- Volatlle bolute was

: d1ssolved n 90g of benzene, the boiling point is raised to 354.11K. Caculate the molar -
mass of the solute. (GivenK, for the benzene is 2.53Kkgmol™).

46. At298K; the EMF of the cell: Mg(s)| Mg"(Q) ||Ag (0.01)] Ag(s)is 3.022V. Calculate

the value ‘Q’ .(Grven. Ey oy =237V and E°., =080V )

47. The resistance of0.01M acetic acid solution is found to be 22200, when measured in a
cell has two electrodes of area 3. 85cm’ placed 10 Scm apart Calculate the
conductivity. - '

Ag* [4g

“ 48. For the first order reaction, half-life period of the reaction is 120 minutc. Calculate the

time taken to complete 90% of the reaction.

49, The rate constants of a reaction are 2 x 107s"at 300K and 8 x 107s"at 320K . Calculate
the energy ofactivation of the reaction. (Given: R=8.314 JK'mol ).
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16.
17.
18.
19.
20.

21.

22,

23.

24.

Answers

d) both (b) and (c).

¢) H,-0, fuel cell

c)Cl(aq) — % Cl(g)+e

c) Experimental rate expression

b) MnO'>MnO, > Mn,0,

b)0 ' ‘

¢)SO,+HCI , o
a) Phenol resonance structures have charge separation but notin phenox1de ion
d) Trihydric alcohol o

b) Ammonium nitrate solution

a) Hydrogen Bond

b)sp’

c) Basic medium

b) VitaminB, .

a) Thymine :

Cellulose acetate
Molecularity

Tin
Phosgene
Hydrogen

When a non volatlle solute is drssolved in solvent, the b01l1ng point of solvent -
1ncreases The boiling pomt of a solution is always higher than that of the boiling point |
of the] pure solvent. Because vapour pressure of the solvent decrease in the presence of

- ‘non- volatrle solute ‘hence it requires raising the temperature of the solution.

The SUm of powers of the oonoentratlon of the reactants in the rate law expressron is
called the order of ohemrcal reaction. :

For Zero order reaotlon Unit of rate oonstant ofa reaotlon 1s same as the unit of rate of
reaction. i

When di or polydentate Ligands uses its two or more- donor atom to bind a single metal
ion are called chelate l1gands '

- Example: Ethylene diamine, Oxalate ion, Glycinate ion, etc.....

Todoalkanes are prepared by the reaction of alkyl chloride or alkyl bromlde with

sodium iodide in dry acetone.

Dry acetone
R-X+Nal———> R-I+NaX

Alkyl chloride lodo-aikane
or bromide

(X=Cl, Br)
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IV.

26.

27.

The presence of dry acetone, NaCl or NaBr formed is precipitated and facilitates the

o forward reaction according to e Chatelier’s pr1nc1ple
25..

Yo
] :
R-C-ONa + CHX,

Name of this reaction is Haloform reaction OR chloroform reaction.

The two hormones which regulate the glucose level in the blood are Insulin &
Glucagon. :

M=24=[Ar]" 4s'3d° - M =21=[Ar]"4s"3d"

~ Hence it has 3 unpaired electrons i.e., n=3

28.

29,

H: =n(n+2)B.M.

= BB+ =15

Magnetic moment, uw - =3.87 BM

Potassium dichromate ‘has two chromium atoms. Each chromium undergoes sp’
hybridisation, having two tetrahedral structures joined through the oxygen atom, i.e.,

o,

one oxygen is bonded to both he chromium atoms. Hence potassium d1chromate

contains one bridge oxygeri dtom and s1x termmal oxygen atoms.
Cr—O Cr Bond angle 18 126" =

The overall decrease m atomlc radii and ionic radii from lanthanum to lutetium (across

'lanthan01ds) is called Lanthanoid contraction. -

Consequences

1. The separatlon .of lanthan01ds in pure state becomes dlfﬁcult

2. The radii of 3" row transition series elements are almost similar to that of 2"
row transition series elements. OR the identical radii of erconlum (Zr) and
Hofnium (Ht)

3. Basicity of lanthanoids decreases.

4. . Covalent character increases.
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30.

31.

'IUPAC names of [Co(NH3)5Br]SO complex’ is pentaammmebrom1docobalt(III)
sulphate. : ,
[UPAC names of [Co(NH3) SO,]Br complex is pentaammmesulphatocobalt (III)
bromide.

These two complex isomers exhibit ionization isomerism.

In this complex, the oxidation state of Cooalt is+3. F-ionprovidesa weak ligand field.
The electronic configuration of Cobalt in +3 oxidation state is [Ar] 3d°4s’.

N T 1
| d 4 4p '),fr:;zjtd

One 4s, three 4p & two outer 4d-orbitals hybridised to y1eld six sp’ d hybrld orbitals
pointing towards the six corners of'an ochahedron.

six sp’ d’ hybrid orbitals -

‘These hybr1d1sed orbitals of Co™ ion overlap w1th orb1tals of F l1gands and forms six

coordinate bonds between Co™ "g‘& F ligand. &
Six sp’ d’ hybrid orbitals wi th s1x pa1rs of electrons from F- l1gand

NN@%NW"*@‘
Thus, the cornp.le'x has oo’ﬁahedral geometry. ,
This complex is param agnet‘iﬂc due to presence of unpaired electrons.

Hybr1d1sat10n Sp’. d .. Geometry : Octahedral;
Magnet1c property paramagnet1c due to presence of unpaired electrons

In tetrahedral coord1nat1on entity formation, the ‘d’ orbltal splrttmg is 1nverted and |
smaller compared to the octahedral field splitting. ,
In presence of ligands, the d- orbitals splits into two sets, namely h1gher energy t,
orbitals contammg d dyz , dy orbitals and lower energy ‘e, orb1tals,coma1n,1ng
. dxz—-yz and d B - |

xy’

For ‘e’ orbitals the decrease in energy is — EA‘ and

. . . .2
Fort,,orbitals, the increase in energy is + 3 A,
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Energy

Metal /
d orbitals

d, d.d,d, d

xy Taz Ty

| Free Metal ion

Average energy

Averay -~ Splitting of d orbitals -
of the d orbitalsin in tetrahedral -
‘ spherical crystal field crystal field
The relat1onbetweenA andA isA,=(4/9) A,
33.

IDEAL SOLUTIONS NON-IDEAL SOLUTIONS

Obeys Raoult's law. - Does not Obeys Raoult's law.

P o= lelO E P, = x2P2° P * leO P., # x'PO

Enthalpy of mixing of the pure components

© 7[toformthe solution, Am,xH =0.

Enthalpy of m1x1ng of the pure components [ I
to form the solution, A, H=0.

Volume of rnixing A, V=0.

Volume of mixlng’ AmixV;tO. |

An ideal solution will be formed when

the molecules of solute (A-A) and those
between the molecules of solvent (B-B) are
nearly equal to those between solute and
solvent molecules (A-B).

intermolecular forces of attraction between|

‘An ideal solution will be formed when

intermolecular forces of attraction between
the molecules of solute (A-A) and those
between the molecules of solvent (B-B) are

not equal to those between solute and_

solvent molecules (A-B).

34. "At infinite dilution when the d1ss001at1on of the ions is complete each ion makes a
definite contr1but1on to the total molar conductance irrespective of the nature of the

otherion". Applications:-

i. Inthe Calculation of molar conduct1v1ty atinfinite dilution (A,) for weak electrolytes

ii. Inthe Calculat1on of Degree of D1s_soc1at1on (o).

1l

In the Calculation of Dissociation Constant (K). (AnyTwo)

35. The accurate measurement of an unknown resistance can be performed using the
principle of a Wheatstorie bridge. it consists of four arms. The determination involves
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Wiiere, p., =0,-X = p,-(p-P:)=2p:-P:

‘the two steps.

Step 1: Determination of cell constant (G") of conductivity cell
Cell constant is usually determined by measuring resistance of Conduct1v1ty cell
containing KCI solution of known specific conductance (k).
The cell cnnstant(G )ofthe conduct1v1ty cellis calculated using the relation.
G=Rk -
Step 2: Measurements of Specific Conductivity (k) of the given electrolyte solutlon

The conductivity cell is now filled with given electrolytlc solution is connected to the.
Wheatstone bridge as shown in the figure. Two resistance R, and R, are fixed

resistances. R, is a variable resistance and R, be the resistance of Conductivity cell
having unknown resistance. The bridge is connected to source of A C.power and P is
the suitable detector. Conductivity celt

' The bridge is balanced in such a way that no. current in the detector The resistance of

the conductrvrty cellis glven by, e R R,
. Coee Ay S k
: ‘*E‘&»RJ

The re51stance R, of the electrolytic solution i is deterrmned Specific conductance of the

electrolytrc solutron is calculated usrng the relatlon

k= G—
; , R,
Consrder a ﬁrst order gas phase reaction: A, — By, + Cy

P, =Initial pressure ofr eactant ‘A’ and p, =total pressure at time ‘t’,

Then total pressure pt “Px +pst pC

Pa> DPsand pe are the partral pressures of gaseous reactant and products A B and C
respect1ve1y '

Ifx atm is dec1ease in pressure of A at time t and one mole each of B and Ci is being

formed then the 1ncrease in pressure of B and C will also be x atm each.

- A(g) “> By +Cy

At t= 0 platm ; Oatm: Oatm

Attimet (p-x)atm X atm xatm

Where, p, is the initial pressureat =0 .

:(pi_x)+x+x : , k= 2.303 10g&
PP+ X L P
X:pt-pi » k _ 2303 log . pi

t (Zp.-p)




37.a. | :
- IStep : Formation of carbocation:

CH, - CH,

| ‘ slow ] ,
HC—C€—Br  —— = PN + B>
- ' H,C " 'CH, ~ Bromideion
: CH, . o -
- tertiary butyl brornide tertiary butyl carbocation

I1 Step : Attack of nuclecphile:

CH,
(|3+ L Q -
/N ootod T/ RCmL—OH
H,C CH:  Nucleophile | o
| | p . CH,
' tertlary butyl alcohol

Rate of reactlon depends on concentratlon of the reactant haloalkane.
.37.b) A carbon atom bonded to four different atoms or groups is called stereo centre Two or2
38.a)A=CH,CHO B=CH,=CH,”> (= czfitsoc H,

b. Methanol is produced by catalﬂ_
and temperature inthep presence > of ZnO— CrzO catalyst

‘Z‘Q O cmon
120058 300 atm, 573- K

CO +2H

39.a. When cumene (1sopropy1 benzene) is oxide in the presence of air, it glves cumene
ichonacidi ﬁcatlon withdilute acid gives phenol.

CH; ; ‘ “ . CH3 '

HC—C—H . HC—C 0—O0—H _' B | o
| I
—H Ej _% @ + CiH;— C—CH,
Curnene Curene Phenol Acetone

hydroperoxide

ic hyd: _ogenatlon of carbon monox1de athigh pressure ,
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oH o OH

. ~ Br Br

\ 4

Br
_ 2,4,6- Tribomphenol
A=Cumene - B=Cumene hydroperoxide \
C=Phenol D-Acetone , E= 2,4,6- Tribomphenol

b. 1 -Metha_xyprop ane, Ethoxy benzene, Methoxy benzene, 1 —Phen’oxy' heptane (any one).

© 40. a)When benzaldehyde reacts with acetphenone in the presence of dilute alkali as catal yst
forms benzalacetophenone asamajor product. .

@—CHO+ .C— CH, '—»@—a{ CH— c'
l 293K

Y 1,3 —d1phenylprop-2—en—1-one

(Benzalacetop‘henone)
(Maj or Product)

The name ofthe product1s 1,3 —dlphenylprop -2-en-1-one.
This type of reaction is known as cross aldol condensatlon

‘b.  Acid chlorldes is hydrogenated over Catalyst palladium on barium sulphate to give

aldehyde. N
' [
| O+ H, — + HCI
, ' - Boiling in xylene o ,
Benzoyl chlorlde ' Benzaldehyde

c. Because of'the strong electron w1thdraw1ng effect of the carbonyl group and resonance
stamhzatlon of the conjugate base. -

41.a. Grlgnard reagents X’1s Methyl Magnes1umbrom1de

: OMgBr .
' |I7 | HO" _
HC—-MgBr+ C — | HC—-C ——> CH,—COOH + Mg(OH)Br
N - g) i : : g Ethanoic acid

Methyl magnesium bromide

b. Methanoic acid is more acidic.
Due to absence positive inductive effect in methanoic acid & Electron donating —CH,
group decrease the acidity inethanoicacid.
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42. a.

Benzenesulphonyl chloride C,H,SO,Cl} is known. as Hmsberg S ) o
reagent : _ .

Hinsberge’s reagent does not react with tertlary amine because tertiary S— Cl
amine does not contain any hydro gen atom attached to nitrogen atom. |

b. Primary amines on hating W1th chloroform and ethanollc KOH (potassmm Hydrox1de )
gives isocyanides or carbylamlnes This reaction is called carbylamme reaction.

- ~ A il
RNH, + CHCL + 3KOH - R-NC + 3KCl + 3H,0
1'-amine  Chloroform Alcoholic ~ isocyanide

43. a.(i) Theabsence of free aldehyde (-CHO ) group. - ,
| (1) Glucose iS'heated‘With hydrogen iodide (Hi), it forms n-hexane.
CHO | h : .
| HLA - .
((|3HOH),, — CH, CH,- CH,- CH,- CH,- CH,

CHZOH - anexane )

'VI?‘

b. In aqueous amino acid solution, the carboxyl group can lose a proton and ammo
group canaccepta proton g1V1ng rlse to a dlpolar 1onknown as Zw1tter on.
’ COO '

- C. Th};foxihe' is hormone responsible for the hypothyroidism.

VIL

44, w,=100g M, =140 g mol”

w,=1000g . ‘M, =180gmol"

PEO =500torr | Proear =475 torr
Number of Moles of liquid' 4" = Mass of liquid ‘4 100 = 0.714

Molecular Mass of liguid'A' 140

Number of Moles of licuid'B' = Mass of liguid B _ 1000 =5.56

Molecular Mass of liquid'B' . 180
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Number Mole of liquid'B' 556
Total number of moles in solution -0.714 +5.56

Mole fraction of liquid'B":

Mole fraction of liquid ‘A’=X, =1-0.89=0.11

P =P} +(P{ - P)X,

475 =500(P; -500)0.11

P 475-500-55
0.11

P/? =272.7 torr

45. Elevation of Boiling point=AT,=T,- 7,'=354.11K-353.23K=0.88K
1000 x w, xE,

2 ATy xw,
_2.53x1.8x100C _ 57 5gmol”
0.88x90
'.46 GlVenthat Ez g = 0.80V, EM * i =237

[Ag ] —0 01M —10~2

E. = EOAg+/Ag - EOMgZ*/Mg - OSOV_ (_2';371/) =3.17"
» 2+
E 10 _Eln [Mg ]

cefvl : .celll " nF [Ag+-jo
g 0.059 . [Mg*]

\.;(Ecell :""Eﬂcell 2 IOg [Ag+]2
3,022V = 317V—@5~91 % Q_4'
T 2 10
(3 "0220;6?;‘; nx2_ 00 - 1og10 452 logQ 4
g0 =5-4=1
Q =anti log(ﬁl) =10

47, p= RAZZOCE 41400
1108

Conductivity(K) = 1 . =1.29x107Sem™
Resistivity 814 _




48,

49.

~Calculation of rate constant;

0.6933 _ 0.693
by 120

K =5.775% 10" min™

k=

* Calculation oftime:: [R,]=100 & [R] = 100-90=10

'—2'3031 [R],
k [R]
2.303° .~ 100

= e}
5775x107 5 10
{= 398.78min

Given T, =300K & K, 2x10 S —0023;
T, —320K & K, —7x102s'~007s;

ouk Ea I,-T,
gk1 2303R| TT, |
8x 10725 ES 20

log ~——— = log 4 = 0.6020 =
C2x107s7 ; 2303,;48314 (320%300)

0.6020x 2, 303 X 8"' 14 X 320x 300

a = - = T S

E, =

E, = 55327Jmol ‘ = 55 327KJmoz'

’ vikikikikikikikiki?ikic-
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ANTILOGARITHMS ) _

0 1 2. 3 4 5 6 7 8 9 1 2 3 4 5 6 7/ 8 ' 9 | 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
00 1000 | 1002 | 1005 | 1007 | 1009 | 1012 | 1014 | 1016 | 1015 | 1021 | © 0 1 1 1 112 2 2 .50 3162 | 3170 | 3177 | 3184 | 3192 | 3199°{ 3206 | 3214 | 3221 | 3228 1 1 2 3 4 4 |5 6 7
.O.l 1023 | 1026 | 1028 | 1030 | 1033 | 1035 | 1038 | 1040 | 1042 | 1045 ( © 0 1 1 1 1 2 2: 2 51 3236 | 3243 | 3251 | 3258 | 3266 | 3273 | 3281 | 3289 | 3296 | 3304 1 2 2| 3 4 5 5 6 7
.02 1047 | 1050 | 1052 | 1054 | 2057 | 1059 | 1062 | 1064 | 1067 | 1069 | O 0 1 1 101 2 2 2 52 3311 | 3319 | 3327 | 3334 | 3342 | 3350 | 3357 | 3365 | 3373 | 3381 1. 2 2 3 4 5 S 6 7
.03 1072 | 1074 | 1076 | 1079 | 1081 | 1084 ;| 1086,| 1089 | 1091 | 1094 ( O . © 1 1 1 1 2| 2 2 .53 3382 | 3396 | 3404 | 3312 | 3420 | 3428 | 3436 | 3443 | 3451 | 3459 1 2 2 3 ‘a4 5 6 6 7
.04 1096 |. 1099 | 1102 ._1_104 1107 | 1109 | 1112 | 1114 | 1117 [ 1118 | © 1 1 1 1 2 20 2. 2 .54 3467 | 3475 | 3483 | 3491 | 3499 | 3508 | 3516 | 3524 | 3532 | 3540 | 1 22 3 4 5 6 6 7
.05 1122 | 1125 | 1127'| 1130 |-1132 | 1135 | 1138 | 1140 | 1143 | 1246 | © 1 1 1 12 2 2 2 55 3548 | 3556 | 3565 | 3573 | 3581 | 3589 | 3597 | 3606 | 3614 | 3622 1 2 2 3 4 5 6 7 7
.06 1148 | 1151 | 1153 | 1456 | 1159 | 1161 | 1164 | 1167 | 1169 | 1172 | © i 1 1 1 2 2 2 2 .56 3631 | 3639 | 3648 | 3656 | 3664 | 3673 | 3681 | 3690 | 3698 | 3707 | 1 2 3 3 4 s 6 7 8
.07 ~175 | 1178 | 1180 | 1183 { 1186 | 1189 | 1191 | 1194 | 1197 | 1198 | © 1 1 1 1 2 2 2 2 .57 3715.| 3724 | 3733 | 3741 | 3750 | 3758 | 3767 | 3776 | 3784 1. 3793 1 2 3 3 4 5 6 7 8
08 1202 | 1205 | 1208 | 1211 | 1213 | 1216 | 1219 | 1222.| 1225 | 1227 | © 1 1 1 1 2 2 2 3 .58 3802 | 3811 | 3819 | 3828 | 3837 | 3846 | 3855 | 3864 | 3873 | 3882 1 2 3 4 4 5 6 7 8
.09 1230 | 1233 | 1236 | 1239 | 1242 | 1245 | 1247 | 1250 | 1253 | 1256 [ 0 ~ 1 1 1 1 2 2] 2 3 .59 3890 | 3899 | 3908 | 3917 '3926 | 3936 | 3945 | 3954 | 3963 | 3972 1 2 3 4 5 5 6 .7 8
.10 1259 | 1262 | 1265 | 1268 | 1271 | 1274 | 1276 | 1273 | 1282 | 1285 | O 1 1 1 1.2 2| 2 3 60 3981 | 3990 | 3999 | 4009 | 4018 | 4027 | 4036 | 4046 | 4055 | 4064 1 2 3 4 5 6 6 7 8
11 1288 | 1291 | 1294 | 1297 | 1300. | 1303 (. 1306 | 1309 | 1312 | 1315 | O 1 1 1 2 2 20 2 3 - 61 4074 | 4083 4093 | 4102-|-4111-- -4121 | 4130 | 4140 2150 | 4159 1 2 3 14 5 6 7 8 9
12 1318 | 1521 | 1324 | 1327 | 1330 | 1334 | 1337 | 1340 | 1343 | 1346 | © 1 1 1 2 2 2| 2 3 .62 4169 | 4178 | 4188 | 4198 | 4207 | 4217 | 4227 | 4236 | 4246 | 4256 1 2 3 4 5 6 7 8 9
13 1349 | 1352 | .1355 | 1358 | 1361 | 1365 | 1368 | 1371 | 1374 1377 |'0 1 1 1 2 2 2 3 3 .63 4266 | 4276 | 4285 | 4295 | 4305 | 4315 | 4325 | 4335 | 4345 | 4355 1 2 3 4 5 6 7 8 9
.14 1380 | 1384 | 1387 | 1390 | 1393 | 1396 | 1400 | 12403 | 1406 | 1409 | © 1 1 1 2 2 2| 3 3 .64 4365 | 4375 | 4385°| 4395 | 4406 | 4416 | 4426 | 4436 | 4446 | 4457 1 2 3 4 5 6 7 8 9
.15 1413 | 1416 | 1419 | 1422 | 1426 | 1429 | 1432 | 1435 | 1439 | 1442 | O 1 1 2 2 2 3 3 .65 4467 | 4477 | 4487 | 4498 . 4508 | 4519 | 4529 | 4539 4550 | 4560 1 2 3 4 5 6 7 8" 3
.16 1485 | 1aa9 | 1452 | 1455 | 1459 | 1am2 1466 | 1469 | 1472 | 1476 | 0 1 1 1 2 2 2 3 3 66 | 4571 | 4581 | 4592 | 4603 | 4613 | 4624 | 4634 | 4645 | 4656 | 4667 1 2 3 4 5 6] 7 9 10
17 1479 | 1483 | 1486 | 1489 | 1493 | 1496 | 1500 | 1503 | 1507 15i0 | © 1 1 1 2 2 2| -3 3 -.67 4677 | 4688 | 4699 ° ‘4710 | 4721 | 4732 | 4742 | 4753 4764 | 4775 1 2 3 4 5 71 8 9 10
18 .514 | 1517 | 1521 | 1524 | 1528 | 1S31 | 1535 | 1538 | 1542 1545 | o0 1 1 1 2 2 2| 3 El .68 4786 | 4797 | 4808 | 4819 | 4831 | 4842 | 4853 | 4864 | 4875 | 4887 1 2 3 4 6 7 8 9 10
.19 1549 | 1552 | 1556 | 1560 | 1563 | 1567 | 1570 | 1574 | 1578 | 1581 | O 1 1 1 2 2 3 3 3 .69 4898 | 4909 | -4920 | 4932 | 4943 | 4955 | 4966 | 4977 | 4989 | 5000 1 27 3 5 6 7 8- 9 10
.20 1585 | 1589 | 1502 ! 1596 | 1600 | 1603 | 1607 | 1611 | 1614 | 1618 | 0. 1 1 1 2 2 3/-3 3 .70 5012 | 5023 | S035 | 5047 |- 5058 | S070 | 5082 | 5093 | 5105 | 5117 1 2 4 5 6 7 8 9. 11
2 1622 | 1626 | 1629 | 1633 | 1637 | 1641 | 1644 | 1648 | 1652 | 1656 | O 1 1 2 2 2|3 3 3 7 5129 | 5140 | 5152 | 5164 |* 5176 | 5188 | 5200 | 5212 | 5224 | 5236 1 2 4 5 6 7 8 10 11
.22 J660 | 1663 | 1667 | 1671 | 1675 | 1679 | 1683 | 1687 | 1690 | 1694 | O 1 1 2 2 2 3 3 3 .72 5248 | 5260 | 5272 | 5284 | 5297 | 5309 | 5321 | 5333 | 5346 | 5358 11 2 4 5 6. 7 9 10 11
23 1698 | 1702 | 1706 | 1710 171;1 1718 | 1722 | 1726 | 1730 | 1734 |. 0 1 1 2 2 2 3 3 4 .73 | /5370 | 5383 | 5395 | 5408 | 5420 | 5433 | 5445 | 5458 | 5470 | 5483 1 3 4 5 6 819 10 11
24| 1738 | 1742 | 1746 | 1750 1754 | 1758 | 1762 ( 1766 | 1770 | 1774 | O 11 2 2 2 3 3 4 .74 | 5495 | 5508 | 5521 | 5534 | 5546 | 5559 | 5572 | 5585 ss98 | s610 |1 3 4 5 6 8 9’ 10 12
.25 1778 | 1732 | 1786 | 1791 § 1795 | 1799 | 1803 | 1807.| 1811 | 1816 | O 1 ’ 1 2 2 2 3 3 4 .75 5623 | 5636 | 5649 | 5662 | 5675 | 5689 | 5702 | 5715 | 5728 | 5741 1 3 4 5 7 8 9 10 12
.26 1820 | 1824 | 1824 | 1832 | 1837 | 1841 | 1845 | 1849 | 1854 | 1858 | O 1 1 2 2 3 3 3 4 .76 5754 | 5768 | 5781 | 5794 | 5808 [ 5821 | 5834 | 5848 | S861 |- 5875 1 3° 4 5 7 8 9.11 12
.27 1862 | 1866 | 1871 | 1875 ] 1879 | 1884 | 1888 | 1892 | 1897 ( 1901 | O 1 1 2 2 3|3 3 4 27 | s8ss | s902 | 5916 | 5929 5943 | S957 | 5970 | 5984 | 5998 | 6012 1 3 4 1:5 7 8|10 11 12
.28 19053 | 1910 | 1914 | 19319 | 1923 | 1928 ].1932 | 1936 ( 1941 | 1945 | O 1 1 2 27 3 3 4 4 .78 | 6026 | 6039 | 6053 |.6067 | 6081 | 6095 6]:‘09 6124 | 6138 | .6152 1 3 “ 6 7 8|10 11 13
.29 1953 | 1954 | 1959 | 1963 | 1968 _1972 1977 | 1982 | 1986 | 1991 | O 1 1 2 2 3 3 4 4 79-| 6166 | 6180 | 6194 | 6209 | 6223 | 6237 | 6252 | 6266 | 6281 | 6295 1.°3 4 6 7 9 |-10 11 13
.30 1995 | 2000 | 2004 [ 2009 | 2014 | 2018 | 2023 | 2028 | 2032, 2037 | © 1 1 2 2 3 3 4 4 .80 |'6310°| 6324 | 6339 | 6353 6368‘ 6383 | 6397 | 6412 6427 | 6442 1 3 4 6 7 9|10 12 13
31 2042 | 2046 | 2051 | 2056 | 2061 | 2065 | 2070 | 2075 | 2080 | 2084 | 0 1 .1 2 2 3 3 4 4 81 6457 | 6471 | 6486 | 6501 | 6516 | 6531 | 6546 | 6561 | 6577 | 6592 2 3 5 6 8 9 |11 12 14
.32 2089 | 2094 | 2099 | 2104 { 2109 | 2113 | 2118 | 2123 | 2128 2133 | © 1 1 20 2 '3 3 4 4 .82 | 6607 | 6622 | 6637 | 6653 | 6668 | 6683.| 6699 " 6714 |- 6730 6745 | 2 3 5 6 8 9 .11 12 14
.33 2138 | 2143 | 2148 | 2153 | 2158 | 2163 | 2168 | 2173 | 2178 | 2183 | O 1 1 2 2 3 3 4 4 .83 6761 | 6776 | 6792 | 6808 | 6823 | 839 | 6855 6871 | 6887 | 6902 2 3 5 6 8 9|11 13 14
.34 2188 | 2193 2198 | 2203 | 2208 2213 | 2218 | 2223 | 2228 |. 2234 112 2 3 3 al 4 5 .84 6918 | 6934 | 6950 | 5966 | 6982 | 6998 | 7015 | 7031 | 7047 | 7063 2 3 5 6 8 10|11 13 15
.35 2239 | 2244 | 2249 | 2254 | 2259 | 2265 | 2270 | 2275 2280 | 2286 | 1 1 2 2 3 3 4| 4 5 .85 7079 | 7096 | 7112 | 7129 [.714S | 7161 | 7178 | 7194 | 7211 | 7228 ; 2 3 5.7 8 10|12 13 15
.36 2291 | 2296 | 2301 | 2307 { 2312 | 2317 | 2323 | 2328 | 2333 | 2339 1 1 2 2 3 3 4| 4 5 .86 7244 | 7261 | 7278 | 7295 | 7311 | 7328 | 7345 | 7362 | 7379 | 739% 2 3 S 7 8 10|12 13 15
.37 2344 | 2350 | 2355 | 2360 | z366 | 2371 | 2277 | 2382 | 2388 | 2393 1 1 2 2 3 3 4, 4 5 .87 7413 | 7430 | 7447 | 7464 | 7482 | 7499 | 7516 | 7534 [ 7551 | 7568 273 s |7 9 10]12° 14 16
.38 2399 | 2404 | 2410 | 2415 | 2421 | 2427 | 2432 | 2438 | 2443 | 2449 1 1 2 2 3 3 4, 4 5 .88 7586 | 7603 | 7621 | 7638 | 7656 | 7674 | 7691 | 7709 | 7727°| 7745 2 4 5 7 9 11112 14 16
.39 2455 | 2460 | 2466 | 2472 | 2477 | 2483 | 2489 | 2495 | 2500 2506 | 1 - 1... 2 2 3 3 4, S 5 89 | ‘7762 | 7780 | 7798 | 7816 | 7834 | 7852 | 7870 ‘7889 | 7907 | 7925 2 4 5 7 9 . 117113 14 16 |,
.40 2512 | 251& | 2523 | 2529 | 2535 2541 | 2547 | 2553 | 2559 | 2564 | 1 1 2 2 3 4 4] 5 S 90 7943 | 7962 | 7980 | 7998 | 8017 | 8035 | 8054 | 8072 | 8091.| 8110 | 2 . 4 6 7 9 11|13 15 17
41 2570 | 2576 | 2582 | 2588 | 2594 | 2600 | 28606 | 2612 | 2618 | 2624 1 1 2 2 3 4 4, 5 S .91 | 8128 | 8147 | 8166 | 8185 | 8204 | 8222 | 8241 | 8260 | 8279 | 8299 2 4 6 8 9 11|13 15 17
42 2630 | 2636 2642 | 2649 | 2655 2661 2667 | 2673 | 2679 | 2685 | 1 1 2 2 3 4 4 5 6 .92 |-8318 | 8337 | 8356 | 8375 | 8395 | 8414 | 8433 | 8453 | 8472 | 8492 2 4 6 ( 8 10 12]14 15 17,
.43 2692 | 2698 | 2704 | 2710 | 2716 | 2723 | 2729 | 2735 2742 | 2748 | 1 1 2 3 3 4 4 5 6 93 8511 | 8531 | 8551 8570 | 8590 8610 | 8630 | 8650 | 8670 | 8690 | 2 4 6 8 10 12|14 16 18
.44 2754 | 2761 | 2767 | 2773 | 2780 | 2786 | 2793 | 2799 | 2805 | 2812 1 1 2 3 3 4 4 5 6 .94 8710 | 8730 |- 8750 |.8770 | 8790 | 8810 | 8831 | 8851 | 8872 | 8892 2 4 6 8 10 12| 14 16 18
45 2818 | 2825 | 2831 | 2833 | 2844 2851 | 2858 2864 | 2871 | 2877 | 1 1 2 3 3 4 5 5 6 | .85 | 8913 8933 | 8954 | 8974 8995 | 9016 | 9036 | 9057 | 9078 | 5099 2 4 6|8 10 12|15 17 19
a6 || 2884 | 2891 | 2897 | 2904 | 2011 2917 | 2924 | 2931 | 2938 | 2944 | 1 1 2 (3 3 45 5 6 96 | 9120 | 9141 | 9162 | 9183 9204 | 9226 9247 | 9268 | 9290 | 9311 | 2 . 4 6| 8 11 13|15 17 19
.47 .2951 2958 | 2965 | 2972 | 2979 | 2985 | 2992 | 2999 3006'. 13013 1 1 2 3 3 4] s| s 6 97 9333 | 9354 | 9376 ‘ 9397 | 9419 | 9441 | 9462 | 9484 9566' 9528 | 2 4 7 9 11 13|15 17 20
.48 3020 | 3027 | 3034 | 3041 | 3048 | 3055 | 3062 | 3069 | 3076 | 3083 1 12 3 4 4 5" 6 6 .98 9550 | 9572 | 9594 | 9616 | 9638 | 9661 | 9683 | 9705 | 9727 | 9750.| 2 4 7 9 11 13|16 18 20
.49 3090 | 3097 | 3105 | 3112 | 3119 | 3126 | 3133 | 3141 | 3148 | 3155 | 2 1 2 3 4 4 S| 6 6 .99 9772 | 9795 | 9817 | 9840 | 9863 | 9886 9908v 9931 | 9954 | 9977 | 2 5, 7 9 11 14|16 18 20




NOTES










